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Bleotion

Ambler Asbestos Piles, Ambler, Pennsylvania
BtttMtnt of Biiii and Purpose

This decision document represents the selected remedial
action for the first operable unit at the Ambler Asbestos Site,
in Ambler, Pennsylvania, developed in accordance with the Compre-
hensive Environmental Response, Compensation and Liability Act
of i960, as amended by the iJuperfund Amendments and Reauthor-
ization Act of 1986 (CERCLA) , 42 U.S.C. Section. 9601 fit seq.
and to the extent practicable the National Contingency Plan
(NCP), 40 C.F.R. Part 300. This decision is documented in the
contents of the administrative record for this site. The attached
index identifies some of the items which comprise the administra-
tive record upon which the selection of the remedial action is
based (the administrative record will be updated in the near
future) . The Commonwealth of Pennsylvania has concurred on the
remedy.

Description of the 8*ltot«d

The selected remedy for the first operable unit seeks to
prevent the release of asbestos from the site. A vegetative/soil
cover will be installed over each of the two asbestos-containing
waste piles (Locust Street-Pile and Plant Pile) to prevent
airborne emissions, runoff will be collected and treated to
assure no waterborne asbestos can go off site.

Additional components of the selected remedy are as follows:
- A geotextile and soil cover will be installed on the
exposed plateau areas of the Locust Street and Plant
Piles and on the exposed side slope areas of the Locust
Street Pile.

- Repair to erosion on waste pile slopes due to storm events,
soil creep, freeze/thaw effects, etc., will be implemented.

- Hater from the lagoon and settling basins will be pumped
and filtered for removal of asbestos fibers. Discharge
of the treated water will occur on-site with placement
of filter backwash on waste piles.

- The lagoon and settling basins will be backfilled with
clean low permeability compacted soil bringing the depres-
sion up to grade to promote long-tern positive drainage.

- Additional borings will be collected into and through the
pile side slopes to supplement slope stability analysis
previously performed.

J
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- Slope stability control measures will be analyzed and
implemented if the aforementioned studies are found to
provide evidence of slope instability.

- Gabions or rip-rap will be installed to protect the toe
of the Locust Street Pile from the scouring action of
the Wissahickon Creek.

- Erosion/sedimentation controls during remedial activitien
will be implemented to facilitate the establishment of
vegetation.

- Air monitoring for asbestos will occur during remedial
activities (personnel and environmental).

- Post-closure inspections, maintenance of the piles, lagoon,
and settling basin areas, and preparation of a contingency
plan will be accomplished.

Other alternatives will be further evaluated as part of a
Preremedial Design study to determine whether to pilot test
for, and possibly institute, one of these alternatives for the
site. If found to be unacceptable, based upon EPA's evaluation
criteria under CERCLA for remedial actions, the Alternative 4
will immediately be implemented.

If any alternative processes are found to be acceptable,
based upon EPA's evaluation under CERCLA for remedial actions,
EPA would amend the ROD. Public comment would be solicited in
the event of ROD amendment.

p«cl«,r«tion
The selected remedy is protective of human health and the

environment, attains Federal and State Requirements that are
applicable or relevant and appropriate to this remedial action
and is cost-effective as set forth in Section 121 of CERCLA, 42
U.S.C. Section 9621(c) and Section 300.68 of the HCP. This
remedy satisfies the statutory preference as set forth in Sec-
tion 121(b) of CERCLA, 42 U.S.C. Section 9621(b) for remedies
that employ treatment that reduce toxicity, mobility or volume
of the hazardous substances, pollutants or contaminants. This
remedy utilizes permanent solutions and alternative treatment
technologies to the maximum extent practicable. However,
because treatment of the principal threat of the site was not
found to be practicable, this remedy does not accomplish the
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statutocy preference foe treatment as a principal element of
the remedy. It should be noted that, since asbestos cannot be
combusted and is essentially chemically inert, a permanent
remedy as such cannot be effectively implemented at this site.
Therefore this remedy becomes the only currently feasible
remedy under CERCLA for asbestos at this site.

Because this remedy will result in hazardous substances
remaining on site above health-based levels, a review will be
conducted bi-annually for the first five years after initiation
and of remedial action and yearly thereafter, and this complies
with the requirement for review set forth in Section 121(c) of
CERCLA, 42 U.S.C. Section 9621(c).

Date _̂ _̂ -Sfanl'ey L. tofcakowski,
Acting Regional Administrator
EPA Region III

0

0
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BuMaarv of Remedial Alternative
Selection for the Ambler *«b«atoi Bite

Bite M«M. Description, and Location

The Ambler Asbestos Piles site is located in the south-
western portion of the Borough of Ambler, Montgomery County,
Pennsylvania (see Figures 1 and 2). The site is bordered on
the west by the Hissahickon crtek and its floodplain; on the
northwest by Butler Pike, a major transportation route; on the
north by Locust Street; and on the southeast by Church Street.
A portion of the site extends westward from Ambler into Upper
Dublin Township, Montgomery County. The Ambler Asbestos Piles
Site consists of the Locust Street Pile, the Plant Pile, the
Pipe Plant Dump, and the asbestos settling basins/filter bed
lagoons Nicolet inc. is the current owner of the Locust street
and Plant Pile, and the asbestos settling basins/filter bed
lagoons. CertainTeed Corporation is the owner of the Pipe
Plant dump.

The waste piles of concern in this operable unit are referred
to as the Locust Street Pile and the Plant Pile. These piles
contain spent magnesium/calcium carbonate and waste from the
manufacture of asbestos products. The primary contaminant of
concern at the site is asbestos.

Within a quarter mile radius of the Locust Street Pile are
approximately 40 residential dwellings and a public playground
that was closed in 1984. The center of the Borough of Ambler
lies approximately a half mile north of the Locust Street Pile
and the adjacent Plant Pile. A low density housing development
lies to the southwest of the Locust street Pile separated by
the Hissahickon creek and its floodplain in Hhitemarsh Township,
Montgomery County.

Individual discussions of the Locust street Pile, Plant Pile
and filter bed lagoons, along with the Pipe Plant Dump are
presented in the following subsections.

A. Loeuat street Pile

The Locust Street Pile is approximately 1200 feet long
and 300 feet wide and averages 50 feet in height above grade.
According to the topographic map developed prior to the Removal
Action in 1984 (Figure 3), the Locust street Pile ranges in
elevation from approximately 240 feet above Mean Sea Level
(MSL) at the top of the southwestern portion of the pile to 170
feet above MSL at the base on the western side of the pile
adjacent to the Hissahickon Creek. The western side of the pile
is adjacent to Hissahickon Creek.

The Locust Street Pile side slopes range from 2.5:1 to
) 2.Oil (horizontal:vertical) on the north, east and south, and

''~/ from 1.6:1 to 1.4:1 on the west. Slope lengths (angular) are
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\̂ roughly 75 to 100 feet on the west and east and 25 to 75 on the
• north and south. The top of the pile is a relatively flat

(0-31 slope) area which comprises approximately 20 to 25 percent
of the total pile (crest) area, a relatively flat (0-31 slope)
area which comprises approximately 20 to 25 percent of the total
percent of the total pile (crest) area.

A report prepared by Johnson and Schroder of the University
of Pennsylvania in 1977 for Nicolet Inc., stated that disposal
for asbestos began waste in the 1930's at the Locust street
Pile site. Disposal of general manufacturing waste may have
begun earlier than the 1930's since the manufacturing of phar-
maceutical and asbestos products at the site began in 1890's.
The report stated that a quarry had existed at the Locust street
site prior to the disposal of wastes, but our investigation did
not support its existence.

Products manufactured in the 1930's includes asbestos
cement piping and shingles that required magnesium carbonate
(magnesia) as a raw material. The process of extracting magnesia
from dolomitic limestone produced 30 to 40 tons of carbonate
waste per day. Once the quarry was filled (with spent magnesium
carbonate), cinders and slag from the boiler plant were used to
construct berms to contain the carbonate slurry. It was also
reported in the Johnson and Schroder report that dumping of the
carbonate waste on the northwest portion of the pile terminated

j in the early 1940's. Aerial photographs of the Locust Street
Pile from 1950, 1964, and 1972 demonstrated continued dumping
on this northwest portion (plateau area) of the pile until the
late 1960's.

Deposition of wastes in the southern portion of the Locust
Street Pile as reported by Johnson and Schroder began at the
same time as the northwestern portion but received primarily
cinders and bad production runs of piping, shingles, and mill-
board. Dumping on the southern portion of the Locust Street
Pile was reported to have ceased in the late 1960's.

Analysis of waste samples taken from depths of 10-47 ft.
below the surface detailed in a University city Science Center
report, "Possible Health Hazards of Asbestos Haste Piles: Ambler,
PA", (1975) indicate the carbonate waste consists of 70-85
percent calcium carbonate and 8-16 percent magnesium carbonate.
Analysis for asbestos was not performed at that time. Surface
samples taken by EPA's Emergency Response Team (ERT) and the
Technical Assistance Team (TAT) in 1983 prior to the Removal
Action from the Locust street Pile indicated the presence of
both types of asbestos and in significant concentrations predom-
inantly on the large plateau area of the pile (Amosite 35-40%
and Chrysotile 0-8$), Amosite asbestos fibers were primarily
detected in samples taken from the side slopes of the Locust
Street Pile at concentrations of 0-5 percent. Chrysotile was

•~J also found at concentrations of 2-10% in two of the ten samples
taken of the exposed side slopes.
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B. Plant Pile

_) The Plant Pile is approximately 650 feet in length and
600 feet in width. According to the 1984 topographic map
(Figure the Plant Pile ranges in elevation from approximately
240 to 179 feet above MSL, The side slopes of the Plant Pile
range from 2.0:1 to 1.7:1 (horizontal: vertical) on the north,
1.7:1 to 1.4:1 on the east, and 1.4:1 to 1.2:1 on side slopes
of the Plant Pile range from 2.0:1 to 1,7:1 (horizontal: the
south and west, slope lengths (angular) are roughly 50 feet on
the south, 100 feet on the east and west, and 120 feet on the
north. The relatively flat (0-3% slope) area at the crest
comprises approximately 40 to 45 percent of the Plant Pile
area.

The Plant Pile is located southeast of the process plant
and the asbestos filter bed lagoons. Disposal of wastes, begin-
ning with calcium carbonate and magnesium hydroxide waste, was
initiated on the Plant Pile in 1940's after the capacity of the
Locust Street Pile was nearly reached (Johnson & Schroder, 1977).
The carbonate waste was deposited as a slurry and contained by
berms constructed of cinders and pumice rock. It was further
reported that prior to 1964 a paper machine contributed some
process waste, Aerial photographs of the Plant Pile from 1950
and 1958 demonstrate both a white and light gray slurry was
pumped onto the plant Pile. The aerial photographs of the
Plant Pile from 1964, 1971, and 1978 show a change in the mater-

"~") ial deposited on the pile. The material deposited during this
•~J time was much darker than the material from previous photographs

but was still being deposited as a slurry. From 1970-1975 it
was reported that an asbestos cement sludge was pumped onto the
Plant Pile. From 1975-76 asbestos millboard and the monolithic
product process waste was pumped as a slurry to the Plant Pile.
Continuous dumping was reported to have ceased in 1976; however,
aerial photographs from 1978 and 1981 indicate continued activity
on the Plant Pile.

C. Asbestos Settling Basins/Filter Bed Laooona

The asbestos settling basins and filter bed lagoons are
located between the Plant Pile and the Locust Street Pile. The
settling basins and filter bed lagoons received process waste-
water from the original manufacturing facility owned by Keasbey
and Mattioon Company (K&M), After the plant was purchased by
Nicolet Industries, Inc. (now Nicolet Inc.) in 1962, the basins
and lagoons continued to receive wastewater from processing and
cooling operations. The two primary operations which reportedly
contributed to the asbestos waste entering the filter bed
lagoons are the millboard machines and the monolithic press.
Based on aerial photography, the sludge from the lagoons was
apparently dumped on the Plant Pile until 1978-79 via a pipeline.
The lagoons received process wastewater, but the sludge was
hauled off-site for disposal. Both the millboard machines and

^) the monolithic press operations have been taken out of operation.
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The only processed wastewater received as of the date
of this document is non-contact cooling water from the sheet
gasket machines, so little if any sludge should be produced.
The most recent operational information concerning the wastewater
management program, provided by Nicolet Inc., is dated July 25,
1979.

Beginning in 1973, the Pennsylvania Department of Environ-
mental Resources (PADER) ordered Nicolet to stop dumping on the
waste piles. This directly included the sludge from the filter
bed lagoons. Nicolet maintains that in 1979 they installed a
pelletizer unit to reduce solids entering the lagoons.

Based on information provided in the National Pollutant
Discharge Elimination System (NPDES) permit application filed
by Nicolet, Inc. on July 1, 1982, flow to the lagoons is 0,626
Million Gallons Per Day (MGD) and originates from the operations
shown in the flow diagram in Figure 5, The primary water contam-
inant reported at that time was asbestos which originated from
the millboard and monolithic press operations, other potential
contaminants that were identified on the application as "believed
to be present" were chlorine, nitrogen (total organic), and
surfactants. Hastewater from boiler blowdown and solvent recovery
decant water is currently discharged to the Ambler Haste Hater
Treatment Plant (Ambler HHTP) . The decant water contains methanol
and toluene. Discharge of these wan to oti'eaius to the Awblor
HHTP began in 1980. Prior to this time, however, these process
flows were also apparently discharged into the lagoons as evidenced
by residual organic odor detected emanating from the lagoons by
EPA and the Remedial Investigation (RI) investigation team during
the site visits for the studies.

D. pipe Plant

Adjacent to the Plant Pile, there is a previous dump site
identified as the "Pipe Plant Dump.1* This pile reportedly
received primarily asbestos-containing solid pipe scrap from
1962 to 1974. The Pipe Plant Dump was covered and vegetated in
1974 by the owner (CertainTeed Corporation). The Pipe Plant
Dump is not currently part of this Record of Decision (ROD) .
The Pipe Plant Dump is part of the site on the National Priori-
ties List (NPL) and therefore requires an RI/FS Remedial Inves-
tigation/Feasibility Study (RI/FS) to complete an Endangerment
Assessment of this Pile. An RI is currently being conducted by
CertainTeed Corporation, the Potentially Responsible Party
(PRP) for the Pipe Plant Dump. A second ROD will be issued in
the future for this second operable unit.

On November 11, 1985, the CertainTeed Pile was inspected
by U.S. EPA, PADER, the REM II team, and CertainTeed Corporation.
The cover on the pile was found to be in good condition and
well vegetated. Little evidence of erosion and scouring along

i the south side by the unnamed tributary was observed. Surface
water samples from the unnamed tributary were taken by the EPA
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_- FIT team on May 12, 1986 which verified that no contaminants of
) concern are migrating from this source,

Bite History

The K t M Company owned the site from the late 1800's to
1962. The company initially operated as a pharmaceutical company
until 1897. The cornerstone of the X & M venture was nilk of

i magnesium hydroxide. The primary material used in the manufac-
I ture of milk of magnesia is magnesium oxide. The plant was
I located in Ambler due to the close proximity of large reserves

of dolomite from which the magnesia was extracted.
Asbestos products were produced by K & M from 1897 to 1962.

These included paper, millboard, electrical insulation, brake
linings, conveyor belt, and high pressure peckings (rubber and
asbestos).

The primary wastes generated at that time were spent
magnesium/ calcium carbonate (generated by the process of extrac-
ting magnesium carbonate from dolomite limestone) and asbestos
process waste including bad manufacturing runs and off-specifi-
cation products. Although, it was reported (Johnson and Schroder,
1977) that disposal activities did not begin on the Locust
Street Pile until the 1930's it is suspected that X & M used
the former quarry area (Locust street Pile) to dispose of their

•-N wastes.
During Horld Har II, the K i M Plant became one of the

leading producers of asbestos products, During the period in
which K t M operated the plant, the Locust Street and Plant
Piles received much of the total volume of waste materials that
were deposited on the piles. Aerial photographs of the site
from 1950 prior to K & M selling the facility, indicate that
approximately 80 percent by surface area of the Locust street
Pile was present. The northwestern portion of the pile was still
active in 1950 receiving a calcium carbonate slurry contained
by berms constructed of cinders. The southern portion of the
pile did not appear active in 1950.

Based on the 1950 aerial photographs, the Plant Pile was
approximately 60-70 percent complete and continued to receive
primarily carbonate waste. Since 1950, wastes were deposited
on the top of the piles contained by berms that were continuously
built up to contain additional waste.

By 1958 there were indications of continued activity on both
the Locust Street and Plant Piles. Additional material in the
form of gray slurry has been pumped on the large plateau area
of the Locust Street Pile, A large quantity of calcium/magnesium
carbonate slurry was also deposited on the Plant Pile since
1950 as evidenced by aerial photographs. No activity was evident

i on the Pipe Plant Dump.
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•~\ In 1962, CertainTeed Corporation, a manufacturer of construc-
...' tion materials, purchased a portion of the site and plant facil-

itieii from X t M, including the pipe manufacturing plant and THE
Pile, Thereafter, CertainTeed manufactured asbestos-cement
pipe at the plant. Nicolet Industries, Inc., a manufacturer of
building and automobile supplies, purchased the remaining plant
facilities along the Locust Street Pile, the Plant Pile, and
the asbestos filter bed lagoons.

The aerial photograph of the site taken in 1964, following
the purchase of the Locust Street and Plant Piles by Nicolet
Industries, Inc., indicate disposal activity on the plateau
areas of both piles since 1958, Hastes were apparently being
deposited as a slurry but were dark gray and black in color
compared to the white and light gray color of the waste in the
previous aerial photographs. It appears then that the wastes
deposited on the piles following the purchase of the site by
Nicolet changed from primarily calcium/magnesium carbonate to
process waste from the asbestos millboard and monolithic product
manufacturing. This darker material may be sludge from the
filter bed lagoons,

The 1964 photographs also shows the deposition of wastes
on the CertainTeed Pile that included), asbestos-cement shingles,
acoustical products and asbestos-cement piping. The wastes

, , deposited were solids consisting of off-specification piping
"^ and process waste from the asbestos-cement pipe manufacturing
•—' facility.

The aerial photograph of the site nine years after the
purchase of the Locust Street and Plant Piles by Nicolet Inc.
indicate that disposal on the Locust Street Pile ceased sometime
after 1964. Vegetation was evident on the two large plateau
areas of the northwestern portion of the Pile and trees had
grown along the slopes of the southern portion of the pile
where no activity had been identified since 1950. Conversely,
dark flow patterns on the Plant Pila indicated continued disposal
of wastes. Trees were subsequently noted on the Plant Pile in
1971.

PADER and EPA became actively involved with the site in 1971,
when a complaint was lodged with EPA by the Executive Director
of the Hissahickon Valley Hatershed Authority, From November
21, 1971 to January 18, 1972, a field survey water and air contam-
ination at the site was conducted by EPA. Visible emissions
were noted and substantial dust concentrations were measured
and attributed to asbestos contamination.

In December 1971, Nicolet Industries, Inc. applied for
approval to continue to dump on the Plant Pile. While this
application was pending they continued to dump. Aerial photographs
of the site from 1978 indicate continuous disposal on the Plant

Ĵ Pile since 1971. In 1973, PADER ordered Nicolet to stop dumping
and to cover and stabilize the Plant Pile. Nicolet then applied
for a solid waste management permit.
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~N In February 1974, PADER issued an order to both Nicolet and
) CertainTeed concerning the termination of disposal operations.

Shortly thereafter, CertainTeed Corporation discontinued its
operations at the site, covered and vegetated the CertainTeed
Pile, and moved operations out of the region; CertainTeed still
retains ownership of the pile. Nicolet, however, appealed the
PADER order and was subject to a subsequent order by PADER to
cease its solid waste disposal. Nicolet continued dumping
until 1980.

Aerial photographs of the site from 1984 showed a different
flow pattern in the deposited waste on the Plant Pile than the
1978 photograph. In November 1978, amid increasing national
concern about asbestos and other industrial wastes, EPA placed
the Ambler site on a list of regulated asbestos sites pursuant
to National Emissions standards for Hazardous Air Pollutants
(NESHAPS) .

On June 2, 1983 the EPA's FIT team conducted a sampling
program of the Locust Street Pile that included surface
water, bulk waste samples and air samples. The results of the
sampling program revealed downstream concentrations (260 MFL)
of Chrysotile fibers to be 10 times greater than the upstream
concentrations (18 MFL). Bulk samples from the Locust Street
Pile contained up to 30 percent Chrysotile asbestos fibers and
3 percent amosite fibers. On September 15, 1983, U.S. EPA

""N Region III On-Scene Coordinator (OSC) tasked the Technical
~J Assistance Team (TAT) to conduct an assessment at the asbestos

waste piles at the Nicolet, Inc. property. During the investi-
gation, the TAT team observed steep, unvegetated and eroded
slopes.

On September 27, 1983, the initial site assessment was
conducted by the EPA Emergency Response Team (ERT) , the PADER
and the TAT. Air samples, bulk surface samples, and wipe samples
from the playground equipment adjacent to the asbestos waste
piles were collected. The samples were analyzed for asbestos
and tested positive in the bulk surface samples and in the wipe
samples. As a results these findings, the Centers for Disease
Control (CDC) issued a Public Health Advisory recommending the
closure of the playground. The OSC submitted a Request for
Emergency Funding to initiate actions to alleviate the health
risk caused by the piles.

On December 15, 1983, in accordance with CERCLA Section 104
and Section 300,65 of the NCP, EPA determined that the site
posed an imminent and substantial danger to the public health
and welfare and made the decision to proceed with an emergency
response action. EPA requested that Nicolet cover the piles.
However, Nicolet replied that it would not comply with the
specific terms outlined by EPA.
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District of Pennsylvania issued an order allowing EPA access to
the Nicolet site in order to perform an emergency response
action pursuant to Section 104 of CERCLA.

The EPA proceeded to implement the emergency response actions
at the site, which included:

- Covering the Locust Street Pile with six to eighteen
inches of soil;

- Stabilizing the covered slopes with erosion control
netting;

- Hydroseeding the Locust Street Pile to minimize
erosion;

- Installing a drainage system for the Locust Street
Pile and;

- Dismantling and removing the Locust street playground.
Covering of the Locust Street Pile was completed on July 22,

1984. EPA completed all drainage work, erosion control, and
fencing by October 12, 1984. Upon completion of these tasks,
EPA sampled several neighborhood homes for asbestos fibers and
reported that nearby homes had not been contaminated by asbestos
fibers during activity at the site. This latter activity was
completed May 21, 1985.

In an independent effort, Nicolet began covering the Plant
Pile on or about April 16, 1984, and completed the effort on
June 1, 1984.

A site visit conducted by EPA on April 1, 1985 revealed
erosion of the cover of the Plant Pile, while the Locust Street
Pile was intact. EPA, Nicolet, and the REM II team personnel
conducted joint initial site inspections on June 3 and June 11,
1985 to determine the scope of any required initial measures.
It was recommended that the former playground area be landscape
maintained for aesthetic, and vermin and insect management
purposes .

In March 1985 EPA initiated the Horkplan for the Remedial
Investigation and Feasibility Study. The Study was completed
August 1988.

CHRONOLOGY

Dat«|

1890 's K & M Company started manufacturing pro-
ducts and disposed of pharmaceutical and
asbestos waste adjacent to the plant in
Ambler, PA.
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Patet ffvent (Cont.)

Early
1930's Haste disposal at the Locust Street Pile

was ongoing, The majority of the waste
disposed on the pile consisted of carbonate
residues from the processing of dolomitic
limestone for the extraction of magnesia.
The waste, in the form of a slurry, was
added to the pile at a rate of 30 to 40
tons per day.

Early
1940's Haste disposal at the Plant Pile began.

Hastes disposed of from 1933 to 1962 included
primarily a calcium carbonate slurry and
later process waste from the asbestos
paper machine operation.

1962 Nicolet Industries Inc. purchased most of
the K&M facility including the Locust
Street Pile, Plant Pile and filter bed
lagoons. CertainTeed Corporation purchased
the pipe manufacturing plant and the Pipe
Plant Dump. Both companies continued to
dump their wastes that consisted mostly of
asbestos process waste and off-spec asbestos
products.

3/71 NESHAP listed asbestos as a hazardous air
pollutants.

11/15/71 EPA Region III received a complaint from
the Executive Director of the Hissahickon
Valley Watershed Authority about asbestos
contamination of ambient air and the Hissa-
hickon Creek, a tributary to the Schuylkill
River.

12/2/71 Nicolet applied to PADER for a permit to
continue using the piles for disposal of
asbestos waste. Nicolet was required to
have a permit under the PADER Solid Haste
Management Act of 1968.

12/13/71 EPA field investigation started. Residents
reported visual evidence of asbestos dust
in homes and the playground on Locust
Street whenever windy weather occurred.
Also, surface water samples on the property
indicated that waste streams leaving the
CertainTeed and Nicolet Piles contained
asbestos in excess of background concentra-

-••<, tion limits specified in 1971 Hater Quality
•—' Criteria published by EPA in "Quality Cri-

AROOI739



-10-

E£tD& (Conti)
teria for Hater" (the Red Book). These
criteria for asbestos were later replaced

_ by criteria published in 45 F.R. 79318
) (November 28, 1980).

1/3/72 Ambient air monitoring was initiated by EPA
Region III. Field testing found 690 mg/m3
and 270 mg/m3 dust in ambient air at
sites near the two plant locations, a
gnsat portion of which was attributed to
asbestos presence.

3/2/72 CertainTeed applied to PADER for a permit
to continue using the piles for asbestos
waste disposal.

4/6/73 National Emissions standards for Hazardous
Air Pollutants (NESHAPS) for asbestos were
promulgated by EPA with amendments proposed
on 10/25/74 clarifying operation of waste
disposal sites for asbestos. "No visible
emissions" standard enacted for milling and
manufacturing of asbestos products.

9/10/73 EPA Region III visited the asbestos piles
at Nicolet and CertainTeed. Arrangements
were made to sample ambient air over and
around the piles.

3 10/22, 23,
£ 24/73 Ambient asbestos air monitoring was conduc-

ted. The following asbestos concentrations
were recorded;
- CertainTeed pile (114.5 ng/m3)
- Nicolet Pile (41-114 ng/m3)
- Nicolet settling lagoons (1,563 ng/m3)
- Locust Street playground (10 ng/m3)

2/19/74 PADER issued an administrative order to
Nicolet Industries and CertainTeed Corp.
to cease dumping asbestos waste onto the
piles. Pile access was limited and covering
was ordered to be with material suitable
for planting and growing vegetation. The
piles were to be stabilized and water \\
percolation and surface water management
planned.

3/3/74 CertainTeed signed a consent order with
PADER and agreed to follow PADER legal
order of 2/19/74.

J
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4/17/74 PADER was told by Nicolet that they could not
comply with PADER order of 2/19/74.

6/25/74 EPA proposed clarifying amendments to NESKAPS
that regulate active and inactive sites for
land disposal of asbestos wastes.

10/14/75 EPA promulgated clarifying amendments to
NESHAPS that regulated active and inactive
asbestos waste sites. 40 C.F.R. Section
61, Subpart M regulates the operation of
wasta asbestos dump sites. Haste collection
and disposal included under "no visible
emissions standard."

11/78 EPA placed the Ambler site on a list of
NESHAPS asbestos sites among growing concern
over the effects of asbestos.

3/79 EPA initiated a technical assistance program
to help schools identify and control friable
asbestos-containing materials.

6/83 NUS FIT sampling and testing performed on-
site (air, waste, and water).

9/83 OSC, ERT, and TAT sampling and testing
performed on-si':e (air, waste, and wipe •
samples).

12/83 The Centers for Disease Control issued a
Public Health Advisory recommending, among
other things, the closure of the playground
located on the toe of the east side of the
Locust Street Pile.

12/15/83 CERCLA fund authorization was obtained for
an emergency response action at the site.

3/26/84 An emergency response action was undertaken
which involved establishing a vegetated soil
cover, placement of erosion control netting,
and surface drainage system for the Locust
Street Pile and playground site area. The
playground was closed, dismantled and removed.

4/84 ERT sampling and testing performed (air),
9/84 ERT residential sampling performed (air and

waste).
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DatM Byjffifc (Cent.)
10/84 Site proposed for inclusion on NPL.
5/85 REM II and EPA began RI/FS (Work Plan Phase)

under CERCLA (Superfund).
6/85 REM II, EPA, and Nicolet conducted initial

RI/FS site inspection.
10/85 landscape maintenance; of former playground

area along Chestnut Street performed by a
subcontractor to REM II.

11/85 CertainTeed Pipe Plant Dump (and other site
areas) inspected by U.S. EPA, PADER, and
the REM II team. Nicolet agreed to a
partial records search by EPA and REM II,
which was performed.

6/6/86 site ranked 523 of 703 on the NPL.
9/3/86 Public meeting held at Ambler Borough Hall

to present the RI/FS Hork Plan.
9/ 30 -
10/2/86 A site inspection along with ambient air

•"> sampling, as part of the Designated Activi-
^ ties, was conducted by the REM II team.

12/29/86 -
8/21/87 RI field investigation conducted by the

REM II team. Haste, cover soil, surface
water, sediment, and ambient air samples
collected and sent for analysis through
EPA's Contract Laboratory Program (CLP).

Community Relations

During the removal action at the Ambler Asbestos site in
1984, EPA worked closely with Ambler Borough officials in dis-
seminating information to the public. The residents who live
on Locust Street the ones mostly interested in the site, since
the playground that was their childrens' only recreation area
had to be closed due to its close proximity to the asbestos
piles.

On September 3, 1986 EPA held a public meeting to announce
the start of the Remedial Investigation and Feasibility Study
(RI/FS). During the months prior to the meeting, Borough offi-
cials became interested in the vitrification process by Vitrifix,
Inc. to treat the asbestos piles. EPA met with the local offi-
cials at the beginning of the RI and assured them that the processo
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_ would be reviewed along with other cleanup alternatives during
J the Feasibility Study (FS) phase.

An advertisement was placed in the Philadelphia Inquirer on
May 31, 1988. The ad listed all of the cleanup alternatives
and announced EPA's preferred alternative and started a 30 day
public comment period for the proposed plan and RI/FS.

A public meeting was held on June 16, 1988 in accordance
with Section 117(a)(2) of CERCLA, 42 U.S.C. Section 9617 (a)
(2) and 40 C.F.R. section 300.67 (d) with about 25 attendees in
addition to Ambler Borough council, PADER and EPA representatives.
The residents requested EPA to place the site fence and signs
as close to the piles as possible, The Mayor and Borough Council
requested EPA to meet with other companies including Vitrifix,
since the local officials are not in favor of EPA's containment
alternative, and would prefer EPA look into other innovative
technologies for remediating the asbestos piles.

The Borough Council and Nicolet, Inc. also asked EPA to
extend the comment period thirty days. Originally EPA extended
it only to July 13, then granted the request, ending the comment
period on July 29. Another request for an additional three
months came into EPA from Council. EPA did not extend the
comment period, but did agree to meet with Borough officials on
September 22, 1988. Ambler Borough Council invited their tech-

O n i c a l expert to the meeting. They asked that the Record of
Decision not be signed so that their technical expert could
look into other companies with innovative technologies for
remediating the site. EPA explained that the signing of the
ROD signifies that the containment alternative has been chosen,.
but the signing does not preclude the Agency from meeting with
other companies with other innovative alternatives. A letter
was sent to EPA Region Ill's Deputy Regional Administrator
requesting delay of the ROD signing. That letter was received
from the Ambler Borough solicitor on September 26, 1988.

As described above, EPA has met the public participation
requirements of Sections 113 (K) (2) (B) and Section 117 of
CERCLA, 42 U.S.C. Section 9617.

Contamination Problem

The ERT and TAT sampling and testing on and near the Ambler
Asbestos Piles site demonstrated that asbestos fibers had migrated
off the manufacturing site into adjacent public areas which
included a neighborhood playground as evidenced by air, waste,
and wipe sampling/analysis. The CDC issued a public health
advisory closing the playground based on the evidence of air
transport of asbestos fibers from the piles to areas where human

•J
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^ contact could result from inhalation or ingestion, and an Imrae-
j diate Removal Action was implemented in 1984.

The aide slopes and some of the flat areas of the Locust
Street and Plant piles are now covered as the result of the
Removal Action by the EPA and an independent effort by Nicolet
respectively. The large plateau areas of both piles remain
uncovered. Portions of the slopes of the Locust Street Pile
where large trees have grown are also exposed. Evidence of
erosion and sloughing of the cover were evident on both piles
during the RI. The currently exposed areas of both piles
and/or future source areas of both piles exposed due to cover
or slope failure create the potential for release of asbestos
fiber to the ambient air that can be inhaled by local residents,
and/or continued contamination of the adjacent surface water.

Physiography

The Ambler Asbestos Piles site lies within the Delaware
River drainage basin. The area is characterized by relatively
flat topography with occasional rolling hills with the greatest
change in relief occurring along the flood plains of the many
creeks and tributaries that flow through this area. Elevations
within a mile of the site range from 160 to 300 feet above Mean
Sea Level (MSL). <

O T h e site is located adjacent to the 100 year floodplain of
Hissahickon Creek (see Figure 6). Hissahickon Creek flows along
the western side of the Locust street Pile. The 100 year flood-
plain along this side of the Pile reaches an elevation of 176
feet (MSL) or approximately 8 feet above the toe of the pile at
creek's edge.

The Locust street an Plant Piles rise above the natural
grade 65 feet and 70 feet respectively, and therefore are a
predominant feature in Ambler. The map view areas of the Locust
Street and Plant Piles are approximately 422,000 square feet
(9.7 acres) and 412,000 feet (9.5 acres), respectively (EPIC,
June 1987). The estimated volume of these piles is approximately
464,000 cubic yards for the Locust Street Pile and 571,000
cubic yards for the Plant Pile (EPIC, June 1987).

Land Qi«

Land uses around the site included industrial, residential,
commercial, and transportation. Figure 6 presents a land use
map of the site and the area within 0.5 miles of the site based
on zoning maps from Ambler Borough, Upper Dublin Township and
Hhitermarsh Township. Figure 7 depicts various land uses within
an approximate 1.2 mile radius of the site based on land use
identification using remote sensing data (EPIC, June 1987).

3
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The Ambler Asbestos Piles, site occupies approximately 22.6
acres of an industrial zoned area along the southwest border of
the Ambler Borough line. Residential housing is located immedi-
ately northwest of the Locust street Pile and approximately 500
feet east and west of the Plant Pile. Numerous nducational and
recreational facilities are located within 1.2 miles of the
site. Agricultural land is located approximately 2,000 feet
to the west (EPIC), June 1987.

Building and structural

There are number of significant structures in the vicinity
of the waste piles. In the Nicolet manufacturing area there are
four major buildings housing various offices and production
processes, as well as related structures for waste treatment,
storage, and shipping. South of Hissahickon Avenue between
Chestnut and Locust streets are a number of row houses and
single family homes. North of Hissahickon Avenue are a number
of commercial and light-industrial establishments. The play-
ground adjacent to the Locust Street Pile has been closed and
all equipment removed.

Commuter rail tracks run parallel to Maple street east of
the Plant Pile and the Nicolet plant site.

Potential

There are a number of potential receptors within the vicinity
of the waste piles. The nearest residence is within 200 feet
northeast of the Locust Street Pile, and an estimated 6,000
persons live within 1/2 mile of the site.

The Nicolet manufacturing area is adjacent to the Plant
Pile, Locust Street Pile and lagoons. In addition, there are
number of commercial and lightindustrial establishments just
north of Hissahickon Avenue within a few hundred yards of the
site.

The Central Business District of Ambler is located approxi-
mately onehalf mile northeast of the waste pile and lagoons.

1. Air Quality

The Ambler Asbestos Piles Site is located in the Metro-
politan Philadelphia, Interstate Air Quality Control Region
(U.S. EPA, July 1985). This region is classified as an attain-
ment area for all criteria pollutants except photochemical
oxidants (precursors to ozone). The air quality within the air
basin containing the Ambler Asbestos site meets the national
standards for sulfur dioxide (SO,) and meets or exceeds the
national standards for total suspended particulates (TSP). It
cannot be classified as exceeding the national standards for
both carbon monoxide (CO) and nitrogen dioxide (N02). The
entire State of Pennsylvania does not meet the standard for
ozone (03). Locally, air quality is potentially impacted by
industrial and private sources.

AROOI7l*5
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II. Biological Rtiourcei
A. T«rr««tri«l ReiourcM

The Ambler Asbestos Piles site does support a
significant terrestrial habitat on the covered waste piles.
crown vetch that was planted during the 1984 Immediate Removal
action has flourished to provide then majority of the present
vegetative cover on the waste piles. A variety of grasses and
shrubs as well as young to mature trees are also supported in
areas of the piles. The developed cover provides cover and
habitat for species present in the surrounding area.

A variety of birds (hawk, pheasant, Canada geese, mallard
duck, songbirds, and crowns) utilize the area for foraging and
nesting purposes. Deer have been sighted on the Locust Street
Pile, other wildlife that have been sighted include racoons,
ground hogs, muskrat, skunks, and squirrels.

Burrows have been observed on several slopes of the Locust
Street and Plant Piles. The burrows extend into the cover and
into the waste materials. Burrowing animals have caused minor
problems in the re-exposure of waste materials at several loca-
tions on the piles,

B. Aquatic Resources

Hissahickon Creek runs along the south and west sides of
the Locust Street Pile. The creek contributes to the Schuylkill
River from which public water supply is taken 12 miles downstream
of the site. Fauna supported in the Hissahickon in the vicinity
of the site include sunfish, minnows, and eels. Hissahickon
Creek is stocked annually with trout downstream of the site at
Fort Washington state Park. The stream is fished from spring
to summer. Most of the trout do not survive the summer due to
high temperature and low dissolved oxygen in the stream.

III. Otology
The site atudy area is underlain by bedrock of the Stock-

ton Formation of Triassic age. The Stockton Formation is
described by Barksdale (1958) as consisting of light-colored,
coarse-grained, arkosic sandstone and conglomerate; red to
brown fine-grained ailiceous sandstone; and red ahale. The
reddish arkosic units are the most characteristic of the Forma-
tion, especially the lower members of the Stockton Formation
that underlie the site, Individual layers within the Stockton
Formation commonly pinch out or grade into beds of different
texture or mineralogy, and rarely can be traced for any signif-
icant distance. Sequences of beds, however, may persist for
several miles. A geologic map of the Ambler United States
Geologic Survey (USGS) quadrangle is presented in Figure 8.

ŝ
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The Stockton Formation crops out in an east-northeast
trending band approximately five miles wide in the Ambler area.
Bedding strikes northeast and dips to the northwest at 10 to 20
degrees. Bedding plans commonly show ripple marks, mud cracks,
raindrop impressions, cross bedding, and pinch and swell struc-
tures. The thickness of the unit ri,nges from 1,000 to 5,000
feet and probably averages about 3,000 feet near the site. The
Formation is extensivuly faulted and is cut by at least two
sets of vertical joints, one parallel to strike and one at
about a 50 degree angle to strike.

Heathering of the Stockton Formation generally results in
deposits of sandy clay loams of vairable thickness that form an
undulating topography of moderately low relief. Valleys are
typically eroded into the softer sandstone beds while uplands
are more commonly underlain by the arkosic beds. The depth of
bedrock in the study area has been estimated to be less than 10
feet (Preliminary Assessment/Site Investigation, NUS, 1983),
However, it has been reported that quarry activitien may have
occurred under the Locust Street Pile (Johnson and' Schroder,
1977).

IV. Hydrology
A. Qrounq water Hydrology

Ground water flows in the Stockton Formation through
both primary intergranular openings as well as secondary joints
and faults. Flow direction is locally quite variable and hydro-
logic boundaries are frequent. In general, regional ground
water flow is either along the strike of the formation or down
dip. To a great extent, the occurrence and movement of ground
water in the Stockton Formation IB controlled by the configuration
of the base of the weathered zone and by vertical changes in •
the permeability of the deposits (Barksdale et al., 1958). In
the vicinity of the waste piles, ground water flow is expected
to be toward Hissahickon Creek. Shallow flow is likely to be
unconfined while deeper ground water is under artesian or semi-
artisian conditions. The depth to ground water has been reported
to be lesa than 5 feet in this site area.

Aquifer tests in the Stockton Formation (semiartisian
deeper ground water) indicate that the unit is one of the best
sources of ground water in southeastern Pennsylvania. Transmis-
sibility ranges from 1,000 to 35,000 gallons per day per foot
(gpd/ft) with typical values between 5,000 and 9,000 gpd/ft.
The storage coefficient ranges from 0.0001 to 0,000001 indicating
a range of conditions from semi-artisian to true artesian.
Hell yields range from 1 to 900 gallons per minute (gpm) with
typical values from 50 to 100 gpm. Specific capacity varies
from 0.35 to 44 gpm/ft with a median value of about 6 gpm/ft
(Barksdale et at., 1958; R. E. Bright Associates, Inc., 1982).

AROOI7!t7
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Hater quality in the Stockton Formation is generally good
.'""*) but is highly variable depending on local hydrogeologic and

-- land use conditions: Typical values of water quality parameters
are: iron, 0,10 mg/1; manganese, 0,04 mg/1; bicarbonate, 84
mg/1; nitrate, 10 mg/1; sulfate, 24 mg/1; total dissolved
solids, ISO mg/1; hardness, 100 mg/1; specific conductance, 250
micro-ohms/cm; and pH, 7.2 (R.E. Hright Associates, Inc.,
1982), Hater from the Stockton Formation is a primary source
of drinking water for a number or private and public users
including the Borough of Ambler.

Hater supply for the site area is provided by the Ambler
Borough Hater Department through a series of nine supply wells.
During the period from July through December 1983, individual
supply wells pumped between 60 and 730 gallons per minute for a
weekly total of between 1,500 and 2,400 gallons per minute.
The municipal well nearest to the water piles is approximately
0.4 miles east of the Pipe Plant Dump. This well is 500 ft
deep, and pumps roughly 100 gpm (NUS, 1983). The nearest known
private (residential drinking water) well is the Burke well.

B. Surface Water Hydrology

The major surface water body in the area is Hissahickon
Creek, which flows southeast at a gradient of roughly 22 feet
per miles. The creek and its flood plain from the southern and

,̂  western borders of the site. Prophecy Creek and several unnamed
) easterly flowing tributaries empty into Hissahickon Creek west

(upgradient) of the site.
Surface drainage from the waste piles and the manufacturing

areas flow to Hissahickon creek via storm sewers and small
surface channels. Two borough storm sewers run underneath the
Locust street Pile. One of these pipes discharges into a
drainage ditch west of Nicolet's filter beds and subsequently
into the drainageway from the lagoons that flow into the Hissa-
hickon Creek. The other large outlet (5' x 5' box culvert) is
located just below the filter bed lagoons and discharges directly
into the drainageway at the same point as the filter bed lagoons.
No seeps were observed on the slopes of the Locust Street Pile
and Plant Piles, white milky seeps were observed at the toe of
the western side of the Locust Street Pile that run along the
Hissahickon Creek. Bedrock outcrops at this toe. The seeps
were observed coming from the interface of the bedrock and
overburden.

The flood plain of Hissahickon Creek is a ground water
discharge zone and several permanent and seasonal springs have
been reported in the area. No specific data exists on the
water quality or the rates of discharge of the springs.

J
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--N Public Water Supply

Hater supply for the site area is provided by the Ambler
Borough Hater Department through a series of nine supply wells,
The municipal well nearest to the waste pile, Hell Vo, 9 on
Figure 9 is approximately 0,4 miles east of the Pipe Plant
Pile. This well is 500 ft deep, and pumps roughly 100 gpn
(NUS, 1983). Other municipal wells in the area are Hell No. 4,
which is 305 ft. deep and pumps at an average rate of 75 gpm,
and Hell No. 11, which is 500 feet deep and pumps at a rate of
100 gpm. All well water is pumped into common storage tanks.
The only reported treatment to the water is the addition of
chlorine. The water is tested periodically for total solids,
color, odor, turbidity, sediment, pH, minerals, fecal coliform,
chlorination by-products and volatile organics.

The nearest public water intake from surface waters is
located approximately 12 miles downstream of the site on the
Schuylkill River about one half mile downstream of the confluence
of Hissahickon Creek and the Schuylkill River. Figure 10 is a
flow diagram indicating how this water is treated based on
conversations with the operators in December 1987. Both the
flocculation and the rapid sand filtration treatment unit should
remove most asbestos, if any is present in the water. Because
of the treatment the water receives and the dilution that occurs
when Hissahickon Creek flows into the Schuylkill River, asbestos

"~N would not appear to be a problem in the water from this intake.
Ground water is not expected to be a significant migration

pathway for asbestos at this site. This is due to two factors:
1) the site's location in a hydrologic discharge zone where
generally base flow is slightly upward and toward the stream;
and 2) the relative insignificant subsurface downward or lateral
migration of asbestos fibers in soil. To date, there is no
documentation of ground water transport of asbestos particles
(Dalton, u,s. EPA, 1985).

yield Investigation and Analytical Program

The field investigation and analytical program was designed
to determine if potential public health risks and environmental
impacts still exist at the Ambler Asbestos Piles site and if
remedial action is needed in accordance with 40 C.F.R. Section
300.68 of the NCP. In order to complete the Endangerment Assess-
ment the following Remedial Investigation/Feasibility study
objectives were identified:

- Locate immediate and/or potential future sources of
asbestos release by identified pathways of migration
(surface water, air) which can reach sensitive
receptors resulting in public health risks and
environmental impacts. This includes analysis of

^J whether exposed asbestos could produce unacceptable
risks to persons on-site by direct contact (either
via authorized or unauthorized site entry);

AROOI7I»:9
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~ - Identify contaminants other than asbestos that may
) pose an immediate or potential risk to public

health and/or the environment;
- Determine whether the site is securely closed as a
result of the previous "Removal Actions" (i.e., no
pathways for asbestos or other contaminant release
are found in quantity or concentration that pose a

j risk to human health or the environment).
Previous field investigations and studies have addressed

the first objective, however, they were conducted prior to the
1984 Removal Action. This field investigation and analytical
program was designed to address the objectives with regard to
post-Removal Action site conditions. The investigation focused
on addressing the following data gaps, in order to meet the
RI/FS objectives:

- The content of the piles and especially the degree
of asbestos containing materials within and up to
100 feet from the identified waste piles and lagoon
area;

- An assessment of the condition, thickness, and long-
term life of the cover materials over the two
identified asbestos and process waste piles;

- Data on the physical/structural characteristics
(shear strength, moisture content, consolidation
properties) and material distribution of the piles;

- An evaluation of the present and future slope
stability and potential settlement of the waste
piles, as well as other on-site physical features
that would affect contaminant migration, containment,
and/or cleanup;

- The presence of asbestos in the sediments and
surface waters at and adjacent to the site after the
Removal Action;

- The present and potential impacts on the adjacent
Hissahickon Creek;

- Information on background levels of asbestos in
ambient air in Ambler and the surrounding area
including the level of asbestos in the ambient air
up and down gradient of the site after the Removal
Action.

- The presence of contaminants other than asbestos at
concentrations which pose a risk to human health
and/or the environment.

3
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These data gaps were organized into task objectives from
which the phased field investigation was developed. Table 1
presents an outline of the phased Field Investigation Program.
The task objectives listed in Table i relate to the tasks under
each phase.

A phased approach was utilized to identify potential areas
requiring further investigation and testing at an early stage.
Phase I was performed in three subphases; site survey, non-
intrusive sampling and intrusive sampling. Greater safety
measures were employed during the intrusive sampling. Air
monitoring was performed throughout the survey and sampling
programs. An additional phase (Phase 2) was to be performed
if contaminants of concern other than asbestos were found at
concentrations that pose a potential health and/or environmental
risk. A phase 2 program was not implemented based on the analy-
tical results from waste sampling at the Locust Street and
Plant Piles.

Description of Mrlor Potential ARABS

An ARAR, as defined, is an environmental law, regulation,
or guideline that is either "applicable" or "relevant and appro-
priate" to a remedial action. "Applicable" requirements are
those cleanup standards, standards of control, and other environ
mental protection requirements, criteria, or limitations, promu-
lgated under Federal or State laws that specifically address
chemicals/contaminants of concerns, remedial actions, locations
of remediation, or other circumstances at a CERCLA-regulated
site. "Relevant and appropriate" requirements are those which
address problems or situations sufficiently similar to those
encountered at a CERCLA-regulated site that their use is well
suited to the particular site (Section 121 of CERCLA, 42 U.S.C.
Section 9621 and 40 C.F. R. Section 300.68(1)).

ARARs can be divided into the following categories:
- Chemical/contaminant-specific requirements - Health or
risk-based concentration limits or ranges in various
environmental media for specific hazardous substances,
pollutants, or chemicals/contaminants. These limits may
take the form of cleanup levels, discharge levels and/or
maximum intake levels (such as for drinking water and
breathing air for humans).

- Action-specific requirements - Controls or restrictions
on particular types of remedial activities in related
areas such as hazardous waste management or wastewater
treatment.

- Location-specific requirements - Restrictions on remedial
activities that are based on the characteristics of a
site or its immediate environment. An example would be
restrictions on wetlands development.
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This section describes the chemical/contaminant-specific
) ARARs which relate to the Ambler Asbestos Piles Remedial Action.

The action specific requirements will be discussed under the
development of remedial alternatives. There are no location
specific requir«!«snt.B for this site.

A review of various potential chemical/constituent specific
requirements and the determination of which may be applicable,
relevant, or appropriate to the Ambler site RI was conducted.
The results are discussed in the remainder of this section.

Suaaarv of AtbeitOB-R»l*ted ARARi

While asbestos has been used in industry for a long time,
the regulation of asbestos is a relatively recent development.
Most of the significant asbestos regulations were promulgated
in the last 15 years; additional regulations will probably be
introduced in the next few years.

The areas covered by the existing regulations include:
- Control of air emissions from industrial sources; and
- Air concentration limits for workers during abatement

work and in schools;
>-v A summary of the existing asbestos regulatory limits or
Ĵ goals is presented in Table 2. A category of existing guidelines

will be discussed in a "To be Considered" section below.
The current regulations do not address either limits for

asbestos concentrations in ambient air or asbestos concentrations
in wastewater effluent. Most of the regulatory effort to date
has been focused on occupational exposures in industrial and
educational settings. The development of guidelines for the
general population has moved less rapidly due to the complexity
of sampling, analyzing and interpreting asbestos concentrations
in ambient air. The existing regulations and occupational health
studies can however be used as a guideline in evaluating the
quality of ambient air and water at the Ambler site.

A brief discussion of potential applicable or relevant and
appropriate asbestos regulations is presented in the following
subsections.

- 40 C.F.R. Part 61, Subpart M — National Emission Stan-
dards for Hazardous Air Pollutants.

Section 112 of the Clean Air Act, as amended, 42 U.S.C.
Section 7412, requires that National Emission Standards for
Hazardous Air Pollutants (NESHAPs) be set for hazardous air
pollutants. The National Emission Standards for asbestos

j (Subpart M of 40 CFR Part 61) include standards for a variety of
^ asbestos manufacturing, construction, and disposal operations.
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Of particular relevance to the Ambler site is Section 61.153,
"Standard for Inactive Haste Disposal Sites for Asbestos Mills
and Manufacturing and Fabricating Operations." Each owner or
operator is required to comply with one of the following:

- Either discharge no visible emissions; or
- Cover the waste material with at least 6 inches of compacted
non-asbestos containing material, and grow and maintain a
cover of vegetation; or

- Cover the waste material with at least 2 feet of compacted
non-asbestos contacting material (no vegetation required);
or

• Apply a dust suppressant that binds the dust and controls
wind erosion.

The rules also include requirements for fencing, posting of
warning signs, and long term monitoring involving visual inspec-
tion of the site for emissions.

TABU 2

SUMMARY OF ASBESTOS MOULATORY LIMITS OR OOAL8

REGULATORY
MEDIUM REGULATION____AGENCY____LIMIT OR GOAL_____________

Air 40 CFR 61 EPA No visible emissions tp
outside air.

40 CFR 763 EPA 2 (fibers/cubic centimeter)
by PCM (8 hour time weighted
average) for asbestos
abatement worker exposure.
0.02 f/cc TEM performance
standard for remediation
in schools.

29 CFR 1910 OSHA 0.2 f/cc by PCM (8-hr time
and weighted average) for indus-
29 CFR 1926 trial and construction

worker exposure.
Hater 45 FR 79318 EPA Zero concentration in surface

(November 28, water for maximum protection
1980) of human health; drinking

water concentration of 30,000
fibers per liter indicated to
result in increased lifetime
cancer risk 10"6.

3
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40 CFR 141 Proposed Maximum Concentra-
tion Level Goal (MCLG)
of 7.1 million fibers
per liter (fibers < 10 urn)

-s for drinking water.
40 CFR Part 763, Subpart 0 — ASBESTOS ABATEMENT PROJECTS

Section 6 of the Toxic Substances Control Act (TSCA)
provides EPA with the authority to control the manufacturing,
processing, distribution, labeling, and disposal of chemical
substances and mixtures. The regulations addressing asbestos
under this Act are contained in 40 CFR 763. Subpart G of this
rule, "Asbestos Abatement Projects," describes the requirements
to be followed during asbestos abatement projects. The maximum
8-hour time-weighted average airborne concentration for any worker
without protection in an abatement project is 2 f/cc (greater
than 5 urn size), The ceiling concentration is 10 f/cc (greater
than 5 urn size), Samples are collected on an 8 urn filter, using
a high volume air pump and measured by Phase contract Microscopy
(PCM.)

Subpart E of this rule, "Asbestos-Containing Materials in
Schools" sets requirements for remedial action in schools. It
includes a standard for determining if further action is necessary
after abatement. If the average concentration does not exceed
the limit of quantification for the Transmission Electron Miscro-
scopy (TEN), no further action is required. The limit of quant-
ification is defined as four times the analytical sensitivity.
The analytical sensitivity is currently less than 0.005 f/cc of
air. Thus, if the concentration is below 0.02 f/cc, no further
quantification is required. Alternatively, if the average concen-
tration is not significantly different than the outside concen-
tration, no further action is required.
40 CFR Part 141 " NATIONAL PRIMARY DRINKING HATER REGULATIONS

Section 1411-12 of the Public Health Service Act as amended
by the Safe Drinking Hater Act, 42 U.S.C. Sections 300 (g)-
(<3)(l)i provides for the development of Maximum Contaminant
Levels (MCLs) in drinking water. Under this rule, Maximum
Concentration Level Goals (MCLGs) are to be initially developed,
which are non-enforceable goals based entirely on health consid-
erations. The MCLs represent enforceable drinking water standards
which are to be set as close to the MCLG as is realistically
feasible. MCLs are based on health, technical feasibility, and
cost-benefit analysis. A MCLG for asbestos in drinking water of
7.1 million fibers per liter (MFL) for fibers greater than 10
urn was proposed by EPA in 1985 based on an increased lifetime
cancer risk level of 1 x 10-6. As of April 1988 an accompanying
proposed rule (MCL) has not yet been promulgated.

The proposed MCLG is approximately two orders of magnitude
higher than the existing Ambient Hater Quality Criteria concen-
tration, discussed in the previous subsection, because it is
based on recent ingestion studies using laboratory animals
(rats) rather than extrapolation of inhalation effects to inges-
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tion. The results of this study showed no evidence of carcino-
genicity for ingestion of the short-range fibers (<5 urn) in
either male or female rats and no evidence of carcinogenicity
for ingestion of the intermediate range fibers in the female rats.
However, there was an increase in benign polyps of the large
intestine for the male rats ingesting the intermediate range
fibers (.10 urn) at a dosage of 1 percent of their diet.
' COMMONWEALTH OF PENNSYLVANIA (STATE) ASBESTOS REGULATIONS

The Ambler Asbestos Piles are existing industrial waste
piles. PADER currently regulates existing asbestos piles under
the NESHAPS regulations. The NESHAPs regulations require a 6-
inch vegetated cover for closure of asbestos disposal sites.
NESHAP asbestos air emission standards state that no visible
emission are permitted from an asbestos disposal site. The
Locust street and Plant Piles are not completely covered and
therefore are not meeting NESHAPs regulations for closure. No
visible emissions were observed however, from the uncovered areas
during the RI field investigation.

Asbestos is a solid waste as defined under the Solid Haste
Management Act, Act of July 7, 1980, Act No. 1980-97, 35 P.s.
Section 691.1 fii sea.. Disposal of asbestos and asbestos
containing waste at an unpermitted facility in Pennsylvania is
unlawful. Permitted facilities must comply with the Department's
rules and regulations governing solid waste management facilities.
The Commonwealth consistently requires that asbestos and asbestos
containing waste be disposed at permitted solid waste management. ,
facilities subject to the above Act and the Department's rules
and regulations governing solid waste management facilities.
The state ARAR's applicable to closure of the Locust street and
codified in 25 P.S., Chapter 273. Applicable requirements
related to slope design, cap design, vegetative cover, and
surface water control are found in Chapter 273.

OTHER INTORMATION TO BE CONSIDERED

The information presented below, although not ARARs, were
considered by EPA and the remedy selected is consistent with these
guidelines.

To date, no ambient air standards for asbestos have been
developed. Numerous ambient air studies have been conducted
which have established background asbestos concentrations.
These have been used to develop guidelines for identifying what
concentrations may constitute "elevated" asbestos concentrations
at various geographic locations. One prominent study was conduc-
ted by Dr. E.J. Chatfield for the Ontario Research Foundation
in May 1983 which summarized the literature findings in this
regard. Listed below are the recommended ambient air guidelines
for several areas in the United States, Canada, and Europe
based on the Chatfield study.

3
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BECpMHENDBD AMBIENT AIR GUIDELINES

State of Connecticut (proposed) - 30 ng/m3 or
30 day Average (electron microscopy) 30,000 total

asbestos
fibers/ro3
(equates to 0.03
fibers/cc)

Province of Ontario - 40 fibers/liter
- 24 hour Average (electron (equates to 0,04
microscopy) (>5 urn) fibers/cc)

- 30 minute Average weight 5 ug/m3
Province of British Columbia (Optical) <0.04 fiber/cc
Hest Germany (proposed) (electron 1 fiber/liter
microscopy) equates to 0.001
- (>5 urn) fibers/cc)
Montreal Urban community (optical) 0,05 fiber/cc
New York City (recommended by 100 ng/m3
Nicholson) (electron microscopy)
France (Conseil Superieur d'Hygiene 50 nf/m3
Publique de France proposed ambient
air quality inside buildings) (electron
microscopy)

These guidelines and others developed by the scientific
community are based on potential adverse health effects which
have been indicated for asbestos exposures; and are discussed
in greater detail in the Endangerment Assessment.

OCCUPATIONAL HEALTH AND BAflTY ACT (OBHA)
29 CFR Put 1910 AMD 2» CFR Part 1926
(Latest revision April 30, 1*14)

OSHA regulates asbestos exposure in the workplace. Occupa-
tional exposure to asbestos in all industries except construction
is regulated by 29 CFR Part 1910. Construction industry exposure
is regulated by 29 CFR Part 1926. The two rules are essentially
the same. The rules address areas such as maximum exposure
levels, workplace cleanliness, respirator use, and employee
health monitoring. They set an 8 hour time weighted average
Permissible Exposure Limit (PEL) of 0.2. fibers per cubic centi-
meter of air as determined by PCM. Only fibers longer than 5
urn and a length-towidth ratio of 3:1 or greater are counted.
If this concentration is exceeded, engineering controls must be
implemented or work practices such as respiratory protection
must be used.
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45 FR 79311 ~ AMBIENT WATER QUALITY CRITERIA
(November 21, 1980)

'"") The EPA has published recommendations on toxic pollutant
water quality criteria as required by 1977 amendments to the
Clean Hater Act, as amended. The criteria are not binding
standards but rather guidelines for the states to use to estab-
lish surface water quality standards. Guidance was provided
for 64 toxic pollutants including asbestos. The guidance
document states that for maximum protection of human health,
the ambient water concentration should be zero based on the
assumption that there is no threshold below which asbestos is
not a carcinogen. Recognizing that zero concentrations are
probably not obtainable, the EPA estimated that an increased
lifetime cancer risk of 10-5, io-e, and 10-' could result from
ingestion of surface water containing asbestos concentrations of
300,000, 30,000 and 3,000 fibers/liter, respectively, These
values were based on extrapolating the potential risk associated
with ingestion of asbestos in drinking water. These guidelines
were not based on ingestion studies.

Endangerasnt Assessment

EPA is required to undertake an Endangerment Assessment (EA)
to properly document and justify its assertion that "an imminent
and substantial endangerment to the public health of welfare or
the environment "resulting from" an actual or threatened release
of a hazardous substance may exist (Section 106 of CERCLA, 42

0 u.s.c. Section 9606). This EA addresses the potential human
health and environmental impacts associated with the Ambler
site under the no-action alternative, that is, in the absence
of remedial corrective action).

The results of sampling performed during the Remedial Inves-
tigation (RI) in soil, surface water, sediment, and air were
reviewed to identify chemicals to be evaluated in this Endanger-
ment Assessment. Chemicals were selected for detailed evaluation
if they were present in environmental media at concentrations
above background concentrations and/or could be related to past
disposal practices at the site. The chemicals that were selected
(see Table 3) consisted of asbestos, the primary chemical of
concern at the Ambler site (detected in all sampled environmental
media), twelve inorganic chemicals, most of which were detected
in surface water, and two categories of polycyciic aromatic
hydrocarbons (PAHs), noncarcinogenic PAHs and carcinogenic
PAHs. Among the selected chemicals, adequate toxicity values
for use in a quantitative risk assessment were not available
for five of the selected inorganics (aluminum, calcium, iron,
magnesium and potassium), These chemicals were not, therefore
evaluated in this Endangernent Assessment, Available data,
however, indicate that these chemicals are of relatively low
toxicity via the oral route compared to the other chemicals
evaluated and most are also essential human nutrients.

3
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Huatn HMlth Risk Asstumnt

Pathways through which individuals may be exposed to chem-
icals at and from the Ambler site were reviewed and those pathways
most likely to be of concern to human health were identified for
further analysis. The most important potential human pathways
of exposure for the Ambler site that were evaluated were:

- Inhalation of asbestos in ambient air;
- Inhalation of asbestos during certain activities which
stir up asbestos;

- Incidental ingestion of chemicals in surface water;
- Incidental ingestion of chemicals in soil; and
- Incidental ingestion of chemicals in sediment,

Under present site and land use conditions, the potentially
exposed populations include residents living in the Ambler site
area, individuals who work in the site area, and individuals
who regularly visit the area (such as those using the Hissahickon
Hatershed Association facility). In the future, assuming no
further remediation actions are taken at the site, additional
residences or commercial facilities could be built adjacent to
the site. Given the inherent instability of the Locust Street
and Plant Piles it would not be feasible to build structures on
them. However, other nearby on-site industrial construction or
activities could potentially affect the piles and increase
exposed areas of asbestos and migration of asbestos from the
site.

Risks from the pathways listed above were characterized by -
first comparing concentrations of chemicals in the sampled
environmental media to Applicable or Relevant and Appropriate
Requirements (ARARs) identified for the Ambler site, Because
ARARs were not available for all of the selected chemicals in
all of the sampled environmental media, a quantitative risk
assessment was also conducted. In this evaluation, estimates
of potential chemical intakes through each pathway identified
for evaluation were combined with the chemical specific toxicity
values to predict potential risks associated with the Ambler
site. For each pathway, an exposure scenario was developed
based on assumptions about the environmental behavior and trans-
port of the potential chemicals of concern, and the extent,
frequency, and duration of exposures.

J
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These factors were used to predict potential exposures to
the set of selected chemicals for both an average and a maximum
plausible exposure case. For noncarcinogens, results are presented
as the ratio of the Chronic Daily Intake (GDI) of each chemical
to its Reference Dose (RfD), and as the hazard index, which is
the sum of the GDI:RfD ratios for each chemical. If the hazard
index exceeds one, health hazards might result from such exposures.
In the case of carcinogens, the excess upper bound lifetime
cancer risk was estimated; this risk is expressed as a probabili-
ty. A risk of lxlO'6, for example, represents the probability
that an individual will develop cancer as a result of exposure
to a carcinogenic chemical over a 70-year lifetime. EPA has
suggested developing remedial alternatives for cleanup of Super-
fund sites for total excess lifetime cancer risks from 10"'
to 10"4.

For asbestos, based on the comparison to chemical-specific
ARARs, it was concluded that under present site use conditions
the "no visible emission" criteria for asbestos developed under
the Clean Air Act is not currently being exceeded. In the
future, however, increased erosion and weathering of the piles
could increase the potential for visible asbestos emission. In
addition, exceedance of these asbestos regulations would likely
occur if the site were disturbed by vehicular activities. Such
activities would most likely occur as part of a remedial action
involving removal of the site were disturbed by vehicular activ-
ities. Such activities would asbestos contaminated soil from
the site. In addition, concentrations of asbestos measured in
surface water would exceed the Ambient Hater Quality Criterion
for the protection of human health. • <

It was concluded that potential releases of asbestos to
ambient air from the Ambler site may occur due to the existence
of exposed areas containing asbestos. It was further concluded
that potential human health risks to nearby residents may be
associated with releases of asbestos from such exposed areas at
the site into ambient air.

Potential asbestos inhalation exposures during specific
types of activities that can stir up asbestos fibers, such as
children playing in soil on the piles, were also qualitatively
evaluated. Under present site use conditions at the Ambler
site, activities that could stir up asbestos fibers include
playing and hiking on the piles by children and outdoor tasks
conducted by workers employed in the site area (e.g., employees
at the Nicolet plant). It was concluded that these and other
activities could continue to occur in the absence of site remed-
iation (i.e., under the no-action alternative). Among sub-popu-
lations who may repeatedly engage in these types of activities,
cumulative asbestos exposures of concern to human health could
potentially result.

Quantitative risks were estimated for the remaining exposure
pathways. The results are summarized by pathway in Table 4 for

j both noncarcinogenic and potentially carcinogenic chemicals.
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i A 1 1 m***f*fl*« 4 /H*1 M£ «tt**Jf«*1A t.*tt4l AW . _Risks associated with incidental ingestion of surface water '

"^ by children playing in Hissahickon Creek, drainageways and
standing surface water were evaluated for selected chemicals
(asbestos and seven inorganic chemicals). The excess lifetime
cancer risks for asbestos were estimated for three separate
areas, Hissahickon creek, drainageways and standing surface
water off-site behind the piles, and drainageways near the Maple
Avenue piles (upstream of the Ambler site) . The cancer risks
ranged from 3x10' for the average case to 7x!0H for the maximum
plausible case. It should be noted that there are several
sources of asbestos in Hissahickon Creek (e.g., other than the
Ambler site) and thus risks associated with ingestion of asbestos
from Hissahickon Creek cannot be attributed solely to the Ambler
site. Among the other chemicals selected for evaluation in
this risk assessment, only inorganics were detected in standing
surface water and drainageways. All of these inorganic chemicals
are noncarcinogens for which EPA has developed reference doses
(RfDs). All of the cheraicalspecific GDI: RfD ratios for the
detected inorganics were well below one as was the hazard index
(the sum of all the cheraicalspecific ratios) , indicating that
noncarcinogenic effects would not occur from this exposure
pathway.

Risks associated with incidental ingestion of chemicals
present in on-site soil by children were evaluated for those
chemicals detected in surface soil samples (asbestos from zero

,-~. to four feet and PAHs from four to seven feet) . For the noncar-
) cinogenic PAHs, the ratio of the GDI to the RfD was well below

one, indicating that adverse noncarcinogenic human health effects
would not occur. The total excess lifetime cancer risks were
estimated to range from IxlO"6 for the average case to 6x10"
5 for the maximum plausible case; both risks were basically
associated with ingestion of asbestos. It is important to
recognize the complexity involved in estimating cancer risks
for incidental ingestion of asbestos present in soil.

EPA has developed a unit risk factor for exposure to asbes-
tos in surface water only, and not for exposure to asbestos
from other environmental media where concentrations may be
reported on a mass (not fiber) basis. In order to quantify
risks associated with incidental ingestion of asbestos in soil,
the EPA unit risk factor was converted into a mass-based potency
factor. Based on this conversion, the excess lifetime cancer
risks for incidental ingestion of asbestos from soil were esti-
mated to be lxlO"6 for the average case and 6xlO"5 for the
maximum plausible case. Because of the uncertainty inherent in
converting from a fiber-based unit risk factor to a mass-based
potency factor, the uncertainty associated with risks related
to exposure to asbestos through this pathway may exceed an
order 'of magnitude uncertainty. Additional uncertainty is
added by the fact that only benign tumors were noted in the
bioassay which is the basis of the potency factor.
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TABLE *

SUMMARY OF POTENTIAL RISKS ASSOCIATED WITH EXPOSURE PATHWAYS
QUANTITATIVELY EVALUATED FOR THE AMBLER ASBESTOS SITE

Expoiura
Pathway

Ingaatlon of lurfaca watarc

• Wliaahlckon Craak
• Dralnagawaya and itandlng
lurfaca watar

• Haar Mapla Avanua pllea

Ingaatlon of on-alta aoll

Ingaatlon of ladlsant froi
dralnagawayi and itandlng
aurfaca watar

Hazard Indax'

Maxima
Avaraga Plaualbla
Caia Caia

HS HS

HS HS

HS HS

<1

Excaaa Uppar Bound
Ufatlaa Cancar Rlakb

Avaraga
Caaa

3x10*9

5x10-9
3xW8

IxlO'6

<xlO-8

Kixlsus
Pluualbla

Cata

IxlO'8

7xW8

6xW5

3xW6

NS - Chtiieali othar than aibtitoa war* not taoplad for In thaia araaa.

* Tha hazard Indax indtcataa vhathar or not axpoaucaa to alxtucaa of noncarclnoganle
chialcali say raiult In advttia haalth affacta. A haxard indax laia than on*
Indtcataa that advaria huoan haalth affacti ara unllkaly to occur,

b Tha axcaia uppar bound lifatlaa cancar dak rapraianta tha additional probability that
an Individual say davalop eancar ovar • 70-yaar Ufatlaw aa a raault of tha apaclflc
axpoaura condition* avaluatad.

c Tha only carclnoganlc cha-lcal datactad In aurfaca watac aaiplaa waa aabaatoa and thua
tha llatad rlaka ara aiaoclacad aolaly with aabaatoa Ingaatlon fros aurfaca vatar.
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Exposures and risks associated with incidental ingestion
of sediment were evaluated for children who may play in the
Hissahickon Creek area, drainage-ways, or standing surface
water pools. The selected chemicals that were detected were
copper and PAHs; these chemicals were detected in drainage-way
sediments. Asbestos was not detected in drainageway or creek
sediments. The CDI:RfD ratios for copper and noncarcinogenic
PAHs and the hazard index were well below one indicating that
adverse noncarcinogenic PAHs in sediments, the excess lifetime
cancer risks were estimated to range from 4xlO~8 for the average
case scenario to 3 x 10"6 for the plausible maximum case scenario,
The source of the PAHs cannot be attributed solely to the Ambler
site.

Ecological Risk Assessment

The following pathways by which environmental receptors at
and near the Ambler Asbestos Piles site could be potentially
exposed to contaminants originating at the site were considered:

- Contact with and ingestion of water by aquatic life
in Hissahickon creek, and drainage ditches feeding
into the creek and other surface water;

- Direct contact with and ingestion of soil by birds and
mammals when preening, grooming, or foraging for
food;

- Ingestion of prey by birds and mammals;
- Ingestion of surface water by birds and mammals; and
- Uptake of contaminants in the (PAHs) soil by plants.
Based on a qualitative assessment of the potential impacts

of the above exposures, the following conclusions were reached,
that there is an adverse impace to the local ecology. (This
information is detailed in the RI/FS).

ARARs for the remaining selected chemicals consist of
Maximum Contaminant Levels (MCLs) and Maximum Contaminant Level
Gonls (MCLGs) under the Safe Drinking Hater Act and Ambient
Hater Quality Criteria (AHQC) for the protection of human
health. Chemical concentrations measured in surface water at
and near the site can be compared to these ARARs although none
of the sampled surface water bodies are being used or are
planned to be used as a drinking water source. Concentrations
of the selected chemicals (twelve inorganic chemicals, most of
which were detected in surface water, and two categories of
polycyclic aromatic hydrocarbons (PAHs), non-carcinogenic PAH«
and carcinogenic PAHs), and five inorganics (aluminum, calcium,
magnesium, and potassium) in lagoon surface water did not

O
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exceed the available ARARs. Among the chemicals detected in
standing surface water and drainageways (only asbestos was
sampled for in Hissahickon Creek), the maximum concentrations
of lead, manganese and nickel exceeded the proposed MCLG, the
secondary MCL (not health-based) and the AHQC, respectively,
The geometric mean concentration of manganese also exceeded the
secondary MCL,

It should be noted that this comparison was very conserva-
tive in that none of these surface water bodies; are being used
or planned to be used as drinking water sources. These chemicals
were not, therefore, evaluated in the EA. Available data,
however, indicate that these chemicals are of relatively low
toxicity via oral route compared to the other chemicals evaluated
and most are also essential human nutrients.

ALTERNATIVE DEVELOPMENT

The overall objective of the CERCLA Feasibility Study (FS)
process is the identification of the most appropriate, cost-
effectivea alternative(s) for remediation of a site the effec-
tively mitigates and minimizes threats to and provides adequate
protection of public health and the environment and that utilizes
permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable
(See Section 121(b), (d), of CERCLA, 42 U.S.C. Section 9621(b),
(d) and 40 C.F.R. Section 300.6B(i)). In accordance with Section
121(b) of CERCLA, emphasis in the FS for the Ambler Asbestos •
Piles site was placed on remedial technologies that reduce the
toxicity, mobility, or volume of wastes and contaminated materials.

• In the legislative history to the 1986 amendments to CERCLA
Congress clarified its definition of cost-effective remedial
action (Congressional Record. October 3, 1986, page H9102) as
follows: "The term costeffective means that in determining the
appropriate level of clean-up, EPA first determines the appro-
priate level of environmental and health protection, and then
selects a cost-effective means of achieving that goal. Only
after EPA determines, by selection of applicable or relevant
and appropriate requirements (ARARs), that adequate protection
of human health and the environment will be achieved, is it
appropriate to consider cost-effectiveness."
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The General Response section that follows identifies the
general response actions and associated remedial technologies
applicable to this site. The initial screening of potential
remedial technologies, based on RI information, is presented in
a subsequent section. The technologies are screened to eliminate
those that have limitations for specific chemical constituents
and site characteristics, or have inherent technological limita-
tions. This screening is performed in accordance with 40 C.F.R.
Section 300.68 and Section 121 of CERCLA.

GENERAL RESPONSE ACTIONS

A number of general response actions have been identified
for the Ambler Asbestos Piles site based on the information and
data presented in the RI. These response actions, the associated
remedial technologies, and the site problem areas to be addressed
are presented in Table 5. The identified response actions and
technologies include source control and management measures, as
well as "no action." The no action response alternative is used
as a base line against which other measures are evaluated.

The on-site sources of current and future public health risks
have been identified as the asbestos-containing waste materials
in the piles and surface water/sediment of the settling basins
and filter bed lagoons. As a result, remedial technologies are
considered that primarily address asbestos. The remediation of
the spent magnesium/calcium carbonate, which constitutes a
significant portion of both piles, is also considered in the
screening process.

TABLE 5

GENERAL RESPONSE ACTZONB AND ASSOCIATED REMEDIAL
TECHNOLOGIES FOR THB AMBLER ABBBBTOB PILBB BIM

G e n e r a l P o t e n t i a l R e m e d i a l S i t e Problems
Response Technologies to Primarily,
Action be Screened Addressed
No a c t i o n M o n i t o r i n g D o e s not address

Upgrade Site Security site problems
except for
reducing human
and wildlife
contact of
exposed areas
areas of
the piles
and surface
water/sedi-
ment of settl-
ing basins and
filter bed lagoon

3
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General————————potential Remedial Site Problems
Response Technologies to Primarily
Action be Screened Addressed

Surface Hater Surface Hater Management improves drainage
Management, and - Regrading and revega- patterns from
Erosion tation piles (tops and
Control/Sedi- - Diversion ditches and side slopes
mentation interception trenches to minimize
Measures - Sedimentation ponds further asbestos

and basins exposure). Divert
runoff to mini-
mize cover erosion
on slopes
and collects runoff
to control sediment
sediment transport
off-site.

Capping Capping Techniques Contains asbestos
- Synthetic membranes fibers in pile
- Low permeability soils waste material
- Surface sealing and sediments in
- Soil/bentonite basins and lagoons
admixtures preventing entrain-

- Asphalt/concrete ment of fibers
- RCRA-type multilayer into ambient air
- Stabilizing cover and surface water.
system

Complete or Excavation/Dredging of Sol- Removes source of
Partial Removal ids, Pumping and Filtration asbestos in surface

Liquids water sediments,
and waste piles.

In Situ Treat- Thermal Treatment Stabilizes asbestos
ment - In situ vitrification in order to prevent

entrainment of
asbestos fibers
into ambient air.

On-Site Thermal Treatment Reduces mobility
- Vitrification and/or toxicity
solidification/ of asbestos
stabilization contaminants.

- Cement/poozolanic
- Thermoplastic micro-
encapsulation

- Precipitation/floccu-
lation/sedimentation

- Filtration
- Evaporation

3
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/-> TABLE 5
•'.) (continued)

GENERAL RESPONSE ACTIONS AMD ASSOCIATED REMEDIAL
TECHNOLOGIES FOR THE AMBLBR ASBEBTOB PILES BITB

G e n e r a l P o t e n t i a l R e m e d i a l S i t e Problems
Response Technologies 1:o Primarily
Action be Screened Addressed

Off-site Solidification/Stabilization stabilize asbestos
Treatment - Cement/Pozzolanic to prevent/reduce

- Thermoplastic micro- entrainment of
encapsulation asbestos into

Physical/Chemical Treatment ambient air and
- Precipitation/flocculation/ transport area
sedimentation surface water.

Removal of asbestos
fibers in lagoon
surface water prior
to discharge to
creek

Off-site Landfill
Disposal

'~] On-site Landfill containment of
•~s Disposal asbestos in waste

piles and lagoon
sediments.

The objective of remediation of the asbestos-containing
waste is to prevent migration into the ambient air and transport
via stormwater runoff to Hissahickon Creek. A consideration of
remediation of the magnesium/ calcium carbonate is to improve
the physical characteristics (increase strength, lower moisture
content) in order to improve the stability of the piles and/or
allow for off-site transport of this material. The objective ,
of remediating the surface water in the settling basins and
filter bed lagoons is to allow for discharge to Hissahickon
Creek, or potentially to the local Ambler Hastewater Treatment
Plant.

BCMININQ OF POTBH1IIM. BKMDIAL TBCHKOLOOIBB

The surface area volume of the waste piles, lagoon surface
water, and sediments containing asbestos were estimated using
pertinent surface and subsurface data.

A breakdown of the estimated volumes and surface areas are
presented below.

3
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Waste Piles Volume feu, ydffi)

Plant Pile 615,000
Locust Street Pile 640,000

settling Basins/Filter Bed Lagoons
sediments (assume 3 ft. thick) 4,500
Surface Hater 1.9 x 106 gallons
Surface Area 40,500 sq. ft.

SCREENING PROCBBB

The objective of this screening is to initially identify
the remedial technologies best suited for further consideration
in developing remedial alternatives for the Ambler Asbestos
Piles site. The focus of the screening process is to eliminate
technologies, based on information obtained from the RI, that
are not feasible because they may prove difficult to implement
or have severe limitations that would prevent achievement of
the remedial objectives. The technologies are considered accor-
ding to their technical feasibility in relation to site and
waste characteristics and applicability to the problem areas of
the site and cost.

Potential remedial technologies will be screened using the
following process. First, a brief description of the technology
is presented with a discussion of its potential application to
site problem areas. Then, a discussion of the technical relia-
bility (technology development, performance, and safety) and
implementability in relation to site, waste, and technology
characteristics is represented. The technologies are also
screened for their suitability to the site according to environ-
mental, public health, and institutional considerations. A
recommendation is then made to retain or eliminate the technology
for further consideration based on the criteria described.

SUMMARY 0? TBCHMOLOOIBfl

The screening of the remedial technologies is summarized
in Table 6. The technologies that have been retained after the
screening process for use in developing remedial action alterna-
tives are listed as follows:

- No action with security upgrade and monitoring;
- Surface water management and erosion and sediment con-
trols;

- Stabilizing cover system and stabilization of existing
cover soils;

- Complete or partial removal;

AROOI769



3

- 37 -

- on-site solidification/stabilization;
- On-site precipitation/flocculation and sedimentation;
- On-site filtration;
- On-site vitrification;
- Off-site disposal,
DEVELOPMENT Of REMEDIAL ACTION KLTBRMMIVBB

i-
Remedial action alternatives have been formulated hereafter

to address the environmental issues and contaminant pathways
related to the Ambler Asbestos Piles site, These alternatives
have been developed based on the following considerations:

- The remedial alternatives were formulated using the
technologies retained from the screening process
discussed previously. The technologies considered to
be applicable to the remediation of the identified
environmental issues of the Ambler Asbestos Piles
site are summarized in Table 6.

- Techniques that are complementary and/or interrelated
were combined into alternatives. For example, in one
alternative ~ On-Site Closure, installation of an
improved cap on the waste piles is combined with back-
fill of the lagoon, on-site sedimentation and erosion
controls, protection against scouring along the
creek, and surface water treatment (of lagoon water).

- The alternatives were also developed to address the
remedial action objectives established for the site.
Not all of the alternatives developed will equally
satisfy the objectives or be as effective in address-
ing part or all of the site issues and contaminant
pathways.

- The purpose of the alternative development process is
to cover a range of effective remedial action alterna-
tives. (See 40 C.F.R. Section 300.68). Therefore,
the alternatives were differentiated according to
the degree of remediation they provide. Various
remediation categories under source control action
specify a range of remediation levels. These
categories are as follows:
No action: No action alternatives may include
minimal actions such as installation of fences/
gates and monitoring activities,
A number of treatment alternatives ranging from
one that would eliminate, or minimize to the
extent feasible, the need for long-term management
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(including monitoring) at * site, to on* that would
use treatment as a primary component of an alterae-
tive to address the principal threats at tha sit*.
Alternatives that involve containment of vaste
with little or no treatment, but provide protec-
tion of human haalth and tha environment by prevent*
ing potential exposure and/or by reducing themobility.

• The alternatives were developed to a level adequate
to apply tha non-cost and cost evaluation criteria,
discussed in further detail later in this section.
The cost-effective alternative is defined as the lowest
'**}!? *£** U tjofcnologleauy f«sible and reliable,mitigates or minimizes damage, and provides adequate

of P"13110' velfere, and the environment (See Section40 C.F.R. section 300.<8(i) and Section 131(b)(l) of CERCXA).
Section 121 of CERCIA, 42 O.S.C. Section 9«2i, adds that the
most cost-affactiv* alternative is one that achieves results
that cannot be achieved by less costly methods.

As per CERCIA Section 121 the development of a complete
range of treatment alternatives may not be practical in some
situations. Alternatives vithin this range typically will
differ in the extent of treatment used and the management require-
ments of treatment residual or untreated wastes. Tor example,
for sites such as tha Ambler Asbestos Piles site with large vol-
umes of potentially lov concentrated wastes, such an alternative
Kfr_!??-£_V?'iJ •Uit«bi1*ty to the site according to enviwn-that eliminates the need for long-term management may not be
reasonable given site conditions, tha limitations of technologies,and extreme costs that may be involved. *w*«s««,

With respect to the Ambler Asbestos Piles site, the remedial
sction technologies that remain after screening are generally
under the source control classification, since on-site controlsare the most appropriate to this site.

ection alternatives that have been developed for
. A*5Mto" f u« •**• «r? Presented in summarised foraTable 7. For a given alternative, each of the areas of,

S™ ?Jn-.*£*.*ddr*§f td *nd *** *««ociated Alternative typesfrom40 c.r.R. section 300.es (f) is identified.
EZMiCATlOH CRTTRRTJi

.*4 describes the criteria used for the evalu-
ation of the developed remedial alternatives. The four remedial
action alternatives formulated in Table 7 are evaluated furtherbased on both non-cost and cost criteria. *«rawr
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The objectives and criteria described herein are consistent
~\ with Section 121 of CERCLA, 42 U.S.C. Section 9621 40 C.F.R.
,-• Section 300.68, The procedures in the NCP are specific for

hazardous substance response and are consistent with the require-
ments of the National Environmental Policy Act (NEPA),

Section 121 of CERCLA, 42 U.S.C. of CERCLA Section 9621
requires that preference be given to remedies that permanently
and significantly reduce the mobility, toxicity, or volume of
the hazardous substances themselves. In addition, preference
is to be given to remedies using alternative treatment tech-
nologies. Off-site transport and disposal of hazardous substances
without treatment is designated the least favored alternative.

HOH-COBT CRITERIA

Non-cost criteria are described in detail in the subsections
that follow and include:

- Technical Feasibility
- Institutional requirements
- Public health and environmental issues
1. Technical Feasibility - The technical feasibility cri-

„ teria address critical objectives in the technical evaluation
) of potential remedial action alternatives. These objectives

include performance, reliability, implementation, and safety.
2. Institutional Requirements - These institutional factors

are used to evaluate the acceptability of each technology to
local, state, and Federal agencies, as well as the potential
for compliance with existing or future regulatory policies. AS
an example of institutional criteria, all on-site actions gene-
rally require approved sedimentation and erosion control plans
(if major earthwork is to be performed),

3. Public Hnalth and Environmental Issues - The remedial
action selected must adequately protect human health and the
environment, The remedial alternatives are evaluated for their
effectiveness in mitigating the existing or potential contaminant
exposure to the public. Documentation that the action adequately
controls both the longterm effects to the residual contamination
and short-tern effects caused by implementation of the remedial
action, and protects the public, both during and after the
remedial action, is required. Applicable health and environ-
mental health standards are used to evaluate each alternative,
The overall goal of the selected remedial action is to mitigate
the existing environmental threats without creating additional
adverse effects.

O
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COST CKITEBIX

According to Section 121 of CERCLA, 42 U.S.C. Section 9621,
a remedial cleanup program must be implemented and operated in

) a cost-effective manner and must mitigate the environmental
• concerns at the site, Section 121 of CERCLA requires ensuring

that the results of a particular alternative cannot be achieved
by less costly methods. It implies that there may be more than
one cost-effective remedy, with each remedy varying in its
environmental, human health, and institutional results. In
considering the cost-effectiveness of the various technologies,
costs are considered as follows:

- Capital costs
- Operating and maintenance costs
- post-remediation (monitoring) costs.

Monitoring and maintenance operations can represent a substantial
portion of a remedial action strategy. Remedial strategies
should aim to minimize the added costs for these operations,

The present worth value method (1988 dollars basis) is uti-
lized to evaluate the total cost of a remedial action strategy,
including the post-closure period. The cost-effectiveness for
the various technologies is compared based on total present
worth.

EVALUATION OF ALTERNATIVE It MO XCTIOM WITH SECURITY
IMPROVEMENTS AMD MONITORING

Q *• DESCRIPTION

The purpose of evaluating this no action alternative
is to provide a basis for comparison of existing site conditions
with the other proposed remedial action alternatives. This
alternative consists of performing no physical remediation work
to the piles or lagoon site area. Security improvements consis-
ting of new fencing, access/egress gates (with locks), and the
provision of appropriate warning/informational sign are included
in this alternative. These improvements would be designed to
meet the current EPA, NESHAPS, and PADER regulations regarding
closed solid waste (asbestos-containing) landfills, Figure 10
graphically depicts a logical location of these fencing, gates,
and sign improvements.

In addition, visual inspections (biannual for the first five
years after implementation) and environmental ambient air moni-
toring would be performed during the following five years after
implementation in order to evaluate whether this action alone
adequately protects human health and the environment.

No other improvements or remedial measures would be under-
taken under this alternative (see Fig. 10.)

flROOI779



JROOI7BO



- 41 -

B. MOM-COST BffJUiOMION

1. Technical Considerations

J Since no remedial actions other than site security
"" improvements, continued inspection, and environmental monitoring

are taken under this alternative, a detailed technical evaluation
is not directly applicable. In general, however, no affirmative
action to prevent direct contact/incidental ingestion or ambient
air inhalation exposures to on-site receptors would occur. As
mentioned in the technology screening subsection of this document,
it is most likely that even with a new fence, gate, posted
signs, and warning system, trespassers (mostly children) would
continue to access the site. The exposed, noncovered plateaus
of both piles and incomplete and eroded areas of the pile side
slopes would continue to be a major source of asbestos and
potential off-site migration of asbestos and potential off-site
migration of asbestos if disturbed,

In addition, no action to reduce the toxicity, volume,
or mobility of the contaminants would occur as stipulated within
Section 121 of CERCLA, 42 U.S.C. Section 9621.

No affirmative action toward meeting the chemical spec-
ific ARARs nor the action specific State ARARs identified in
Altenative 4 would occur. In time, surface water quality from
eroded/uncovered pile areas and the lagoon discharge would
continue to worsen with no provisions for future maintenance/
repairs. Also, the potential of future releases of asbestos
into the ambient air if the exposed areas of the pile are dis-
turbed or cover failure/ erosion continues would not be addressed.

2. Institutional Considerations

The following institutional/administrative considerations
are associated with this no action alternative:

Ability to obtain approvals from other agencies
is doubtful based on no affirmative action
over the long-term.
Unfavorable community response (by residents of
Ambler Borough, adjacent communities, and
local environmental groups such as the Hissa-
hickon Watershed Association) would be expected
due to the projected degradation of ambient
air and surface water quality.
Compliance with site-specific ARARs is not
addressed over the short- or long-term.

I J
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3. Human Health and Environmental Considerationa

This no action alternative, as previously described,
includes site security and warning sign improvements. These
measures would serve to make access to the piles and lagoon
areas more difficult to unauthorized personnel, and thereby
reduce to some degree the present and future risks via direct
contact/ incidental ingestion and inhalation of ambient air
exposures to on-site receptors. It could be realistically expec-
ted, however, that based on historical accounts, some trespassers
would access the site area and locations of exposed asbestos.

The site is currently partially fenced-in and warning
signs are posted in some areas, although these structures are
not continuous or prominent, and are generally in bad repair.
Also, the gates are not continually locked.

Compliance with chemical-specific ARARs would also not
be provided relative to on- and off-site surface water quality
and ambient air asbestos fiber concentrations.

In addition, although visual and environmental moni-
toring would be provided for, the results of these activities
appear to be a "faitaccompli" in that without maintenance and
repair, the existing soil cap will most likely continue to fail
at localized side slope areas of the piles; thereby exposing
more asbestos to the environment. In this regard, no reduction
in future risks to on- or offsite receptors is provided for,
and in actuality, the situation/risks would worsen (particularly
for off-site receptors). No increase in long-term reliability
is provided for via this alternative.

It is further expected that although no current unacceptable
risks to off-site receptors resulting exclusively from this
site can be quantified (due to other existing potential asbestos
sources in the area), the situation would worsen with time
until either these other sources are remediated. Releases from
this site would increase to the degree where numerical degrada-
tion of air and surface water quality would be quantifiable,
and directly related to this site.

In summary, the non-cost-related considerations and
feasibility for long-term effectiveness of this alternative are
not favorable,

C. COST HVMOATIOM

Capital costs associated with this alternative include
fencing to enclose the site, installation of gates and locks,
and warning signs on the fences. The total capital cost for
A.It amative i, presented in Appendix A, Table 8 is estimated at
$16b,000.
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Operating and Maintenance (DIM) costs ara estimated at
$23,400/yr, as shown in Appendix A, Table 9. These costs are
incurred during long-term monitoring for asbestos and mainte-
nance of the facility. A summary of the total costs and the
present worth analysis of each alternative are presented in
Appendix A.

EVALUATION Of ALTERNATIVE 21 BICAVATION/RBHOVAL - OFF-BITB
DISPOSAL

A. DESCRIPTION

This altarnativa conalata of coiplata excavation and
removal of tha Loouat Btraat Vila, Plant Vila, and lagoon araaa
waata materials to an off-aita panittad/approvad landfill,

Tha general major oomponanta of this altarnativa ara
shown in Figure 11 and would includet

PjlM

- Divaraion of runon and construction of runoff contain-
•ant/ treat-ant faoilitiaa;

- Complete axoavation of tha waata lateriala (aabaatoa
watting and/or dawataring aa applicable, aa wall aa
oaloiuB/BagnesiUB carbonate dawataring) - Laval c
protaotiva maaauraa would ba required for reaadial
activity for approximately SO parcant of tha tiia;

- Continuoua air and surface watar lonitoring;
- Bagging of asbestos waataa, pbyiical conditioning/

solidification of interior waataa prior to loading
and tranaport to an approved facility;

r
- Tranaport aqulp-ant deoontuination prior to aita.

agraaa;
- Bella taating for verification of cleanup criteria;
- Hauling olaan soil fill and fill/ragrada tha sita for

poaitiva dralnaga;
- Ravagatata.
Lagoon

- Divaraion of runon and collection of runoff;
- Puap down and traataant aurfaoa watar oontanta in

lagoon (aatiiatad at 1,1 Billion gallona);

O
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- complete excavation/removal of lagoon materials
(sands, sediments, ballast berms, discharge struc-
ture, etc.), including dewatering as applicable;

- Repair and restrict access to stone culvert adjacent
to lagoon and restrict future access;

- Bagging and loading of waste materials prior to
loading and transport;

- Air and surface water monitoring.
- Decon of transport equipment prior to egress from the

site;

- Test soils to verify cleanup criteria are met;
- Fill in lagoon area with clean borrow soils and

regrade for positive drainage;
- Revegetate.

EP Toxicity tests performed on the underlying calcium/mag-
nesium carbonate waste materials and cinder/slag material did
not result in leachates that exhibited hazardous waste character-
istics in terms of EP toxicity. Within this assumption, these
waste materials, as well as the other miscellaneous debris that
make up the piles and lagoon wastes, could be landfilled in a
solid/municipal waste landfill.

The results of the geotechnical boring and test pit sampling
programs performed during the RI indicate that the quantities
(in cubic yards) waste materials contained in each of the three
source areas on-site are as follows:

Waste total

Locust Street
Pile 615,000

Plant Pile 640,000
Lagoon 4,500

Total = 1.26 ± million cubic yards
A detailed remedial design would need to be prepared in

order to perform this alternative safely due to the saturated
and unstable physical condition of the interior of both piles.
In addition, prior to and during construction, extensive health
and safety protocols would need to be developed and implemented
to minimize migration of asbestos-contaminated wastes into the
air and surface water after intruding into the piles and/or

SI O
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lagoon. Also, it would have to be determined where thaaa waataa
would and/or could be taken for off-site landfilling due to the
massive quantity involved. These considerations are discussed/
evaluated later in this subsection.

B. MOM-COST EVALUATION

1. Technical Considerations

Tills alternative would involve very extensive remedial
design and preconstruction planning work. It appears this
alternative could be feasible from a strictly technical view-
point; however, it would be a massive construction undertaking
(particularly from geotechnical and construction safety points
of view) and would span over many years. The major advantage
to this alternative is that the waste materials would be com-
pletely removed, thereby reducing to the greatest degree possible
the permanent remedy with reference to this site (although the
wastes would be deposited elsewhere with the same volume and
toxicity characteristics). If solidification/stabilization of
the calcium/ magnesium carbonate material was performed prior
to hauling off-site, the final volume may actually be greater.

Another advantage is that future monitoring/maintenance
of the site to ensure long-term integrity would not be required.

The constructability of this alternative is somewhat
questionable at this time. Additional geotechnical testing and
stability analysis would need to be performed to evaluate the
stability of the piles, as portions of the piles were removed
for off-site disposal. Of greatest concern is the stability of
the calcium carbonate waste contained by the cinder, slag, and
solid asbestos waste berms. In many portions of the piles,
where the calcium carbonate is nearly or totally saturated, the
bearing strength of this material is too low to support its own
weight and acts as a viscous fluid. This means that the asbestos-
contaminated cinder and slag berms material could not be removed
in one phase or the interior of the piles would slump, creep,
or even collapse suddenly upon removal of its existing lateral
support.

Obviously this condition would be very dangerous to
construction workers and others who may enter the site. Also,
these waste materials would tend to slump down and consume more
ground space, which is generally not available, particularly
adjacent to the creek, existing structures, and possibly even
the commuter rail line. This condition would get even worse
during precipitation events.

Accordingly, construction would need to proceed in
phases from the middle-top of each pile and down toward the
existing ground surface. It is believed that even under thie
mode of operation, the heavy equipment required could not be

O
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supported by the pile materials. Localized puncture shear
failures would occur without first stabilizing the material, aa
was performed during the field investigation to access the drill
rig. The piles may not be able to support large construction

} equipment, resulting in potential deep circular or other type
failure of the side slopes. The slope stability analysis of
the piles indicates the piles could support light- to medium
size equipment, Physical safety would be a major concern.
Runoff quality would be very poor, requiring treatment prior to
discharge from a chemical, pH, and total suspended solids loading
point of view, Due to the heterogeneous nature and age of the
piles, it also would not be known what other types and/or sizes
of foreign objects nay be encountered inside the piles, Exten-
sive dewatering and treatment of the decant liquids would also
be required, solidification via admixture of dry materials
would likely be necessary in order to make this material both
transportable and landfillable, Without providing some degree
of solidification, transport off-site may be a very "sloppy"
operation, Spills and leakage would be expected enroute to the
designated new landfill(s).

Removal of the asbestos process waste and the asbestos
contaminated slag and cinder berm materials presents several
problems that would also exist during remedial action. The two
most prevalent of these would likely be releases of asbestos
fibers to the ambient air and surface water during excavation
and loading and transport, along with the need to "double-bag"
these materials per current regulations for transport and disposal
of asbestos. A mechanical system would likely need to be

0 designed and constructed to accomplish this without extensive
handwork that could result in direct contact and potential
inhalation of asbestos fibers by workers. Even with this type
of system, maintenance would be required, foreign objects would
likely upset the mechanical operation, and cleanup of spillage
would be required,

It could be argued that by wetting down the exposed asbestos
wastes, acute releases could be controlled. However, it was
noted during the RI drilling program that the surface of exposed
materials can dry out during prolonged hot and windy conditions.
Realistically, it is believed that migration of asbestos fibers
into the air could occur during weekends, holidays, shut-down
periods, and potential periods of worker inefficiency during
the wetting operation. Extensive monitoring would be required
on an almost continual basis.

Full-time supervision and inspection by OSHA and/or
other agencies would likely be required. Extensive transport
vehicles, decontamination, and site security policies would be
needed to ensure that asbestos is not racked/spilled offsite in
Ambler Borough, adjoining communities, and enroute to the recei-
ving landfill(s).

AROOI787
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As a rough estimate, at a rate of 40 truckloada par day
(one truck-load leaving the site each 15 minutes for a duration
of 10 hours per day); a five-day work week; and 20 cubic yards
per truck; it would take approximately 6 years of continuous

^\ operation to remove 1.26 million cubic yarda.
The contaminated lagoon sediments consist mainly of sand

and soil, with varying quantities of asbestos fibers preuent,
These sediments are located beneath an estimated one-half to
ten feet of water currently in the lagoon. The sediments and
other contaminated media would be removed to a depth where
sampling and testing indicated that the cleanup criteria for
asbestos-contaminated material had been met. For this reason,
the quantity of material to be removed is very difficult to
estimate. Assuming a three-foot layer of contaminated sediment
on the bottom, and when adding the volume of contaminated adja-
cent surface soils and the ballast/slag beams that were apparently
installed to filter the effluent prior to discharge, the projected
approximate quantity of asbestos-contaminated media is 9, 600
cubic yards.

Excavating the sediment from the lagoon would require that
it be drained or pumped out first, followed by the use of a
clam shell crane or dredger. Excavation would begin at approxi-
mately 10 feet below grade and extend to an undetermined depth.
Such an operation would proceed very slowly and would present
risks to on-site workers.

In summary, the technical feasibility of the alternative
^ is not favorable for the various reasons discussed above.

Institutional Considerations

The availability of landfill space in the somewhat local
area is also a realistic concern with this alternative, Munici-
pal/solid waste landfill capacity in the areas surrounding this
site (Pennsylvania, New Jersey, Delaware, Maryland areas) is _
not abundant. Also, many of the landfills that do have capacity
are not currently permitted to accept asbestos wastes, Problems
also exist with transporting and landfilling wastes to out of
state locations, which further realistically limits available
sites for disposal.

According to conversations with PADER, the landfills
that are currently permitted to receive asbestos-contaminated
wastes (classified as "special handling municipal waste") in
the eastern Pennsylvania area include:

- Grand Central Landfill - Located in Plalnfield Town-
ship, North Hampton County, Pennsylvania. The pro-
jected capacity is 840,000 cubic yards (provided by
operator), which is planned to be filled with other
solid waste over the next two years. The distance
from Ambler is approximately 50 miles.

O
HROOI788'



- 48 - .

- Pottstown Landfill - Located in Pottstown, Montgomery
county, Pennsylvania. The remaining exiating capacity
ia 2,000,000 cubic yards (plus or minua), The exiating

~ time frame expected to fill this apace with other
) solid waste is approximately 2 years. It is located

'" approximately 40 miles from Ambler,
- Empire Sanitary Landfill - Located in Taylor Borough,
Lackawana County, Pennsylvania, It is located approxi-
mately 100 miles from Ambler. Available remaining
capacity was not available,

In addition to potential lack of available landfill capacity,
it would take a multidisciplinory remedial action contractor
(and likely an array of subcontractors) with substantial tech-
nical, financial, and manpower resources to undertake a project
of this nature. These type of firms do exist, but are not
abundant,

Other institutional considerations involved with this
alternative include:

- Potential delays, coordination problems, and/or
disapproval by other involved agencies (state, county,
and local) due to various factors,

- A likelihood of objections by the local citizens in
Ambler communities, communities enroute to the receiv-
ing landfill, and particularly the receiving community
due to risks involved with releases of asbestos to

. ambient air and environmental media the result of major
intrusions into the piles, transport problems, and
potential releases at the receiving facility.

Compliance with ambient air, surface water, and occupational
requirements may also be difficult to achieve during remedial
action under this alternative.

In summary, although some citizens and officials in
Ambler Borough would likely favor the long-term advantage of
removing the piles from the borough and "reclaiming" this land,
the overall institutional feasibility of this alternative ia
not favorable. (See Section 121(b)(2) of CERCLA, 42 U.S.C.
Section 9621(b)(2)).

3. Public Health and Environmental Considerations

A long-term, post-remedial reduction In future risks
to on-and off-site receptors on and around this site could be
accomplished through implementation of this alternative. Long
term compliance with sitespecific ARARs and elimination of
future inspection and maintenance could also be accomplished
through this alternative.
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Aa diacussed in the previous subsections, however, tha
excavation of these materials could likely cause increased
releaaaa of asbestos fibers into tha ambient air and surface
waters, The health risks to workers, the adjacent community,
and environment posed by these releases have the potential to
be substantial and could be prevented with another alternative
that did not entail excavation or major disturbance of these
materials.

This alternative would entail significant potential health
and safety risks to workers, including direct contact with
great quantities of asbestos-laden materials and physical safety
hazards associated with the potentially unstable piles if major
intrusive activities ware performed.

over the "short term" (during remedial action), increases
to existing risks are assured should this alternative be selected.
Also, as previously discussed, the length of time involved to
remediate the site under this alternative is substantial.

In summary, the feasibility of this alternative with
respect to human health and environmental considerations has
some advantages over the long-term. However, the substantial
potential for increased risks to on-site and offsite receptors
during remedial action appears to outweigh the long-term advan-
tages.

C. COST EVALUATION1

The capital cost for alternative 2 is estimated at
$2,446,000, as presented in Appendix A, Table 10, Operating
and maintenance (O&M) costs are provided in Appendix A, Table
11. The OiM costs have been estimated at $30,828,000 for the
first seven years during remedial activities and $2,800 for
five years after remediation. Post-remediation costs involve
monitoring activities to verify effective cleanup.

EVALUATION OF ALTERNATIVE 3t OH-BITE
VITRlfIpATlON/BTABILI 2ATION (VIA PROCESSING PIjAKT (8)1

A. DESCRIPTION:

Thia alternative would involve further pilot-scale devel-
opment and analysis, and potential future construction of a
full-scale vitrification and/or vitrification and stabilization
plant(s) on the site.

Vitrification is a process wherein asbestos-contaminated
materials can be transformed by melting (at extremely high
temperatures (1,300.F)) into a nontoxic glass-like material.

O
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This process differs from the technology referred to typi-
cally as "in situ vitrification", which melts the contaminated
material through probes driven into the contaminated material.
Consequently, this process requires excavation of the asbestos
contaminated materials, hauling to the plant, and fed into the

""> furnace structure. Electric power construction requirements
for the vitrification process, based on reported data (supplied
by vendors), would be very large (estimated at 1,000 kw per 1
ton of asbestos waste processed). A new electric substation
would likely need to be constructed on or near the site, or
substantial revisions to the existing facilities and major
service lines than run into the site.

Vitrification in both of these forms has been, and continues
to be, an application of interest to regulatory agencies,
including EPA; and ic most accurately described in its current
state of development as an "innovative technology." EPA has/is
currently evaluating these processes as part of its Superfund
Innovative Technologies (SITE) program. At least one "demonstra-
tion project" regarding vitrification via the processing plant
type of operation has been performed in the recent past. EPA
and REM II personnel visited a pilot plant version of this process
at a former glass works in Martinsburg, West Virginia, on June
29, 1987, to investigate this technology's potential applicability
for use at the Ambler Asbestos Piles site. A "trial burn"
using bagged asbestos material from abatement projects waa run
through this plant; which was developed, constructed, and operated
by "Vitrifix of North America, Inc." Relatively small quantities
(with relation to the volume of asbestos-contaminated materials
that would require processing at the subject site of this

_ RI/FS) appeared to have been successfully transformed into glass-
[̂ ) type end products during this demonstration.

At the time of the pilot plant visit, only 1 ton/hour of
asbestos material was being processed with plans to increase
feed rates to 5-6 tons/ hour. These materials generally con-
tained a higher average asbestos content (45 percent asbestos)
than expected from the pile wastes and lagoon sediments that
would require processing at this site. The "feedstock" was
noted to consist mostly of previous bagged asbestos abatement
types of wastes (from building and factory cleanups); although
some lower content asbestoscontaminated materials were also
processed. The process also requires the addition of soda
lime-based glass (or other source of sodium ions for use as an
electrolyte) to maintain the electric current across the elec-
trodes that melt the asbestos wastes. Normally 20 percent of
the feedstock is glass (cullet).

From the work performed and results published to date, the
processing plant type of vitrification appears to be a viable
and potentially promising technology for asbestos transformation
and detoxification at certain types of sites and waste streams.
To our knowledge, however, no fullscale, extended runs have
been performed to date that limit current ability to totally
evaluate the technical, operational, and cost related variables
of this technology over the long-term.

O
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At this time, several vendors are apparently working on
variations of this technology for potential large-scale applica-
tion to sites of various types. Vitrifix of North America,
Inc. previously submitted a method statement (November 1986)
for applicability of their process to the Nicolet Plant Pile
Hastes which waa evaluated by EPA.

With regard to the Ambler Asbestos Piles site, this techno-
logy appears most applicable to the asbestos-contaminated materials
from both piles and the lagoon sediments.

It is technically possible that this type of process can
include the calcium/magnesium carbonate wastes as part of the
cullet feedstock if sand is also added. Although the quantity
of calcium carbonate in the piles far exceeds the volume that
could be processed based on an 80 percent asbestos/20 percent
cullet feedstock ratio.

Regarding these internal materials, it is also possible and
potentially more practical to stabilize the magnesium/calcium
carbonate wastes via pozzolanic, cement-kiln dust (CKD) and/or
thermoplastic solidification/stabilization methods (although no
bench- or pilot-scale studies have been performed to our knowledge
on these materials in this regard), These technologies have
been utilized on various other types of projects, however; with
same degree of success.

In simplified form, the major components and sequence of
construction for Alternative 3 are shown in Figure 12 and are
as follows:

Research, test, analyze, and further develop the
potential vitrification and/or stabilization technolo-
gies on a bench-scale, to a greater degree with site-
specific materials leading toward possible approval
of certain pilot- and full-scale systems to "treat"
on-site the waste materials at this site (troatability
studies).

Construct full-scale on-site facility(ies). Many
significant feasibility variables such as location
and space requirements; electric and other utility
services; financial and liability agreements; environ-
mental emissions and discharge limitations; health
and safety protocols; etc,, would need to be worked
out prior to start of construction.
Excavate, haul, and stockpile waste materials from
both piles and the lagoon in a sequenced manner (over
a number of years) in order to provide the feed
materials to the plant(s). Site preparation (runon
diversion, runoff control, haul roads, etc.) similar
to those previously described under Alternative 2 -
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Excavation and Removal, would need to be employed
first. Substantial constructability and health and
safety concerns (releases of contaminants to ambient
air) would need to be addressed first, as previously

'"A discussed.
'~J

A "set-aside area" would have to be constructed to
deal with large and/or foreign materials that could
not be fed into the plant. These materials would
likely ultimately require landfilling either on- or
off-site.
Extensive environmental and personnel monitoring for
workers and off-site receptors would be required in
order to quantify potential releases and the impacts
on the local ambient air, Even with required wetting
and other dust/fiber suppression controls, unaccepta-
ble releases may occur as a result of excavation and
process activities requiring a completely enclosed,
"bubble canopy" work area. Even with these types of
systems, exhausts and emissions are imminent and
problems with current applications in other industries
are well-documented.
At best, the process would most likely require
substantial modifications and/or additions as the
project continued in order to deal with new data and
the waste materials types/consistencies encountered
during excavation.

f") - Assuming that the estimated 1.26 million cubic yards
could be processed and/or segregated (and portions
landfilled), it is not currently known what could/
would be done with the final product. According to
vendors, although there are certain potential useful
purposes for the final product materials (i.e.,
roadbase materials, structural fill, landfill inter-
mediate cover, etc.), to our knowledge no current
reuses of these materials on a large-scale have been
documented; not to mention post-reuse monitoring/eval-
uation of final product properties. With the current
information available, it appears very likely that
the great majority of these end-product materials
would have to be relandfilled, either back on-site
in the form of "new-piles" or transported off-site
to an approved location for filling.
At the completion of processing operations the
plants(s) would need to be dismantled and removed
unless a continued use for them could be found.
The site would be backfilled and regraded for
positive drainage, and revegetated. If materials are
redeposited on-site, the material would be covered
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with a soil cover of a two-foot thickness. The cover
would be vegetated and graded for positive drainage.
It is not known at this time what volume reductions
of waste materials could be expected using the vitri-
fication process, stabilization of the magnesium/cal-
cium carbonate would result in an increase in waste
volume. Space constraints and slope requirements may
limit on-site redisposal.

In general, this alternative would involve extensive pre-
design/ implementation pilot studies and construction of facility
safety and support systems. Because this treatment technology
is not a proven technique for large volumes of wastes containing
variable concentrations of asbestos, it can be estimated that
it would take several years before the feasibility of this
technique is proven. Assuming that the technologies could be
developed and would prove feasible and effective, it would
provide a potential for a permanent remedial solution for this
site. However, the potential short-term health risks associated
with the excavation and processing of asbestos material presents
a considerable risk to local residences. Further discussion of
technical, institutional, public health, and cost considerations
are provided in the following sections.

B. NON-COST ANALYSIS

1, Technical Considerations

From a purely theoretical point of view, the vitrification/
stabilization process represents a technology that could offer
many advantages toward permanent remediation of this site. The
vitrification process has recently been recognized by EPA as a
means of transforming asbestos into a less toxic form through
"destruction" of asbestos fiber structure on a microscopic
basis. In this way, the process is capable of reducing the
toxicity and in certain ways the mobility of asbestos contami-
nants over a long-range basis. In relation to this site,
however, several major and realistics technical limitations are
involved; some have been described in greater detail earlier in
this document as follows:

The process itself has not truly been proven on a full-
scale basis for application on a site such as Ambler.
Asbestos Design requirements, construction technologies,
operational problems, and site-specific considerations
are at this time left undefined by the Vitrifix Company.
The constructability of the excavation of the piles is a
major concern and could prove to be not infeasible under
under further study due to the problems and potential
physical and chemical (asbestos) dangers that exist, as
related to removing the asbestos-contaminated outer

AROOI795



- 54 -

materials and having to deal with the saturated and
almost negligible shear strength of the underlying
interior calcium/magnesium carbonate wastes (which
compromise the majority of the interior of the piles,
as previously discussed).
During the period of remediation, it is likely that
many ARARs regarding ambient air and/or surface water
quality would not be met.

It does not appear that the vitrification process is
intended for or best-suited to "treat" the interior
pile materials. In this case, an additional stabili-
zation process (pozzolanic or thermoplastic techniques,
each of which are also currently untested with respect
to this site), would likely be determined to be required.
The methods, although possessing great advantages in
their own regard, are generally classified as more
encapsulative than destructive technologies; offering
potentially less long-term reduction in toxicity and
nobility. Also, under these techniques the volume of
the final waste product to be dealt with in actuality
increases through the addition of solid and reactive
ingredients, certain of which possess their own leachable
constituents that can affect other environmental media.
If a ratio of one-half to one mixing (additive rate) la
assumed as being required in order to bulk-up and
increase the shear strength of the internal pile mater-
ials; and further, if this mixing ratio was proven to
be required (in order to allow construction of more
stable slope configurations, etc.) an increase of approx-
imately 33 percent would occur in the final volume of
resultant stabilized waste materials.
This technology may result in contracting new piles of
even higher elevation than those that exist, and it is
not likely that this site could contain this increased
volume, necessitating transport and landfilling off-
site (unless an alternate reuse could be found).
Regarding reuse potential for both potentially vitrified
and/or stabilized wastes from this site, it is not
known of any that currently and feasibly exist on such
a large-scale basis. To our knowledge, no major local
DOT agencies or others have endorsed largescale reuse
of these products under their construction programs.
Although these potential reuse options have merit for
certain sites and specific waste streams, it is not
believed that they are realistically feasible for this
site at this time. At best, this alternative would
involve years of pilot-scale testing before becoming
potentially suitable and proven for use in such a large-
scale project.
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In summary, the technical feasibility of this alternative
does not appear to be favorable.

2. Institutional Considerations

Regarding institutional and associated considerations,
the following analysis is provided:

Because no reuse mechanism for either the vitrified
and/or stabilized materials is currently known of or
envisioned in the near future for such a large-scale
application, it is most likely that off-site landfill-
ing at an approved landfill would at least partially be
required (even if some percentage of the materials were
relandfilled on-site to a more stable configuration
after processing). As previously discussed, a potential
shortage of currently projected landfill capacity for
the regions around this site has already been evidenced,
and is a recognized substantial problem; even without
consideration of the relocation of extremely large
volumes of waste material present-at this site, Proces-
sing likely requires near "around-the clock" operation
due to the major hardware investments and components to
be developed near the plant to feed it. This would
create even more potential source areas for migration
of waste constituents (particularly asbestos to the
air). Public reaction to this situation can be pro-
jected to be unfavorable due to exposure risks to off-
site receptors.
As previously discussed, transport safety concerns
and the high potential for community disapproval of
hauling wastes off-site would most likely exist.
CERCLA (October 1987) states that certain sites may
not be realistically suitable for application of
treatment technologies. A portion of this sub-
section is included below for direct reference, as
follows:
"The use of treatment technologies may not be practic-
able at some sites with large volumes of potentially
low concentrated wastes (e.g., large municipal land-
fills or mining sites). Remedies involving treatment
at such sites may be extremely expensive or difficult
to implement."
Over the long-term (after remedial action), assuming
that this alternative could become technically and
institutionally feasible (which appears remote at
this time), the sources of asbestos on-site would be
greatly, if not almost entirely removed, except for
residuals left on-site. In theory, this occurrence
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would seem to be advantageous. However, when
considering the potential for substantial emissions/
discharges to off-site areas during a longterm and
extensive remediation project such as would result
from this alternative, it is believed that the
asbestos that could potentially migrate off-site in
this time frame would continue to impact the surround-
ing area (via residual contamination to ambient air
and surface water) for a period beyond the remedial
action itself. It is possible that the amount of
asbestos that could leave the site via these pathways
may be more than what would leave the site over the
long-term, even if no remediation at all beyond the
current status was attempted.

In summary, the public health and environmental feasibility
of this alternative is not favorable.

C. COST ANALYSISI

The preliminary capital cost of Alternative 3: On-Site
Solidification/Vitrification, is estimated at $99,376,000, as
presented in Appendix A, Table 12. OIM costs are provided in
Table 13. It is assumed that, using the vitrification treatment
process, it will take 20 years to complete remediation of the
site. Some costs estimated for this alternative are speculative
due to the technical uncertainties that are associated with
some of the components of the alternative. Post-remediation
monitoring would be required; however, these costs have not been
included in this estimate cause of the uncertainties associated
with the length of time for completion to the vitrification
treatment process and the relative low magnitude of monitoring
costs compared to the remediation costs of this alternative.

EVALUATION OF ALTERNATIVE 41 OM-BITB CLOSURE

A. DESCRIPTION!

Alternative 4 involves placement of a cover system on each
of the asbestos-containing waste piles and clean fill in the
existing lagoon and settling basins. The major components of
this alternative involve the following:

Pumping of water from the lagoon and settling basins,
followed by filtration for removal of asbestos fibers.
Discharge of the treated water on-site. Placement of
filter backwash on the waste piles;
Installation of a geotextile over the lagoon and
settling basins with clean, low permeability compacted
soil (bringing the depression up to grade to pronote
long-term positive drainage);

O
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Backfill of the lagoon and settling basina with claan
low permeability compacted soil (bringing the daprea-
aion up to grade to promote long-term positive drain-
age) ;

Installation of geotextile and soil cover for the top
of the Locust Street and Plant Piles;
Repair of erosion on waste pile side slopes due to
storm events, soil creep, freeze/thaw effects, etc;
Installation of gabions or RJ.p-Rap for protection of
the Locust Street Pile from the scouring action of the
Hissahickon Creek;

Installation of fencing/locking gates to prevent
unauthorized access to the site and, posting of warning
signs;
Erosion/sedimentation controls during remedial activi-
ties and until vegetation establishes;

Air monitoring for asbestos during remedial activities
(personnel and environmental);
Post-closure inspections, maintenance of the piles,
lagoon, and settling basin areas, and preparation of
a contingency plan.

Figure 13 provides a graphic illustration of Alternative 4.

Implementing this alternative would first involve pumping
the water from the lagoon and settling basins and leaving the
sediments in place. A geotextile cover over the sediments
(immediately after draining to prevent drying and wind dispersion)
would be installed, followed by backfill with clean compacted
soil. The backfill and geotextile cover would protect the
buried asbestos fibers from freeze/thaw weathering and impede
their potential resurfacing.

Since previous laboratory analyses showed that the lagoon
and settling basin waters contain asbestos fibers, they must be
treated before being discharged onsite. This treatment would
include flocculation, followed by a mixed media filter in aeries
with a aicrofilter to separate the suspended sediment and asbes-
tos fibers from the water. The treated water could then be
discharged on-site. The status of the current site NPDES permit
would need to be checked and reapproved by the Commonwealth of
Pennsylvania prior to discharge. Collected sediment and asbestos
would be placed on the piles prior to cap construction.

It has been documented that asbestos fibers do not exhibit
migration potential through underlying soils into the groundwater
(U.S. EPA, Dalton, D., 1985). Therefore, infiltration and
leachate control are not a primary concern at this site.o
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Cap construction would primarily involve covering tha topa
of tha piles with a to be determined depth of recompacted soil
(graded promote to drainage). The cap would consist of a geotex-
tile fabric above which would be placed soil that exhibits low

'""N erosion characteristics. Trees, shrubs, and grasses would be
~-J cut down to pile level and covered with an Impregnated geotextila

material to inhibit future growth prior to placement of the
geotextile and soil cap, Jute-netting would then be securely
staked in place, where required, to hold the soil until vegetation
establishes, The side slcpes are already substantially covered,
and a good stand of crown vetch vegetation exists in most locations.
Additional soil would be placed over geotextile fabric that was
cut to fit and anchored in place, then vegetated; where signif-
icant erosion has occurred to date. Drainage improvements via
channels and flumes would also be performed.

Security at the site would be increased such that new eight-
foot tall fencing with barbed-wire would be installed around
the entire perimeter of the piles and lagoon area to prevent
unauthorized access to on-site areas, Locking gates would be
provided for access to authorized persons in the future. Warning
signs would also be posted on the fences, detailing the asbestos
hazards on-site.

Inspections of the site would be biannually for the first
five years after initiation of remediation. A written report
that details the effectiveness of remediation would be submitted
at the end of five years (as required by Section 121 (c) of
CERCLA, 42 U.S.C, Section 962l(c)). An annual inspection of

_ the site would be required thereafter to ensure that human
] health and the environment are being adequately protected. Long

term cap maintenance such as local erosion repair, grading,
seeding, etc., will be required to promote cap integrity over
the long term. However, based on action in 1984, future main-
tenance is expected to be low.

During on-site activities, erosion and sedimentation controls
such as channels, silt fences, jute-netting, and sedimentation
ponds would be used, as needed. Finally a contingency plan
would be developed to ensure that appropriate remedial action
will be taken if local failure of the new cap were to occur.
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B. KON-COBT ANALYSIS

1. Technical Considerations

,<-\ The primary function of a cap that covers asbestos
../' material is to provide a barrier between tha asbestos and the

atmosphere, thereby preventing releases of fibers into the
ambient air. The cap must be structurally sound to prevent re-
exposure of the asbestos fibers and provide the integrity neces-
sary to ensure public health and safety at the site under existing
and potential future uses. Cap design must include considerations
for potential frost heave and/or settlement damage, as well as
erosion control so that risks of exposure to asbestos fibers is
minimized. The cap for the Ambler Asbestos Piles site should
provide protection for the cap materials and underlying wastes
against freeze/thaw effects and should provide increased stability
to the surface of the piles.

Installation of a cap on the Locust Street Pile is
complicated by the fact that a large number of mature trees and
shrubs have grown in certain areas. Over a long period of time
which could cause them to break off or fall over and uproot;
with subsequent potential release of asbestos fibers. Also, in
the summer, leaf coverage can prevent adequate growth of vegeta-
tion under trees. This increases the effects of erosion. These
trees, shrubs, and grasses would need to be cut down to pile
level and the trunks/roots left in place so that the asbestos
would remain undisturbed, In this way, the potential for future
release by uprooting is addressed. Also, vegetation would be
able to grow around the trunks and serve to minimize erosion

J effects. A geotextile cover impregnated, rootgrowth discouraging
geotextile would be placed over these locations to prevent
resurfacing of major deep-rooted vegetation. These products are
now commercially available for cap applications.

The useful life and reliability of a cap is significantly
affected by the degree of maintenance it receives. Therefore,
to maximize its efficiency and the length of time the cap main-
tains its integrity, maintenance would be required (particularly
for the next 5 to 10 years after completion of remedial on-site
closure).

Installation of a cap on each of the identified waste piles
involves common construction practices and materials. However,
at the Ambler Asbestos Piles site, the use of lightweight equip-
ment is required because the piles may not be able to support
heavy duty machinery in certain locations. The geotechnical
analysis performed as part of the RI/FS has indicated a low
factor of safety for most existing external side slopes on both
piles (0.96 to 1.15 in general for critical locations). Addi-
tional detailed geotechnical analysis is recommended for tha
remedial design stage of the remedial action program for this
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site to investigate in greater detail how the additional surcharge
weight of the three-foot soil cap proposed herein along with
the weight of construction equipment during remediation may
affect factors of safety for slope stability during and after

) remediation at specific locations around the piles. Substantial
gaotechnical effort has been expended during the RI/FS project
in order to provide profilos of the piles, soil/waste strength
data, existing condition slope stability analysis, etc. From a
qualitative point of view it is not currently believed that the
additional soil loading which would result from cap installation
or surcharges from small, light construction equipment would
realistically change the equilibrium of total driving to resisting
forces which has apparently established itself in the many
years that the main structure of the piles has existed and not
failed (based on the proportion of the pile sizes to future
additional soil loadings, and the decades over which the pile
slopes have maintained themselves without apparent slope insta-
bility and no reported slope instability problems encountered
during the 1984 emergency action); however, this needs to be
confirmed by a more detailed and specific geotechnical analysis
during remediation. The final determination in this regard is
beyond the scope of this investigation.

For purposes of this ROD it is assumed that cap placement
is feasible, with proper future analysis, safeguards, and controls
in place.

Caps similar to that discussed in the description of this
alternative have been proposed at other sites for asbestos

0 remediation. In June 1987, the EPA issued a Record of Decision
(ROD) for the Johns-Manville Superfund site in Illinois. Waste >
materials primarily containing asbestos fibers had been deposited
in a variety of pits. According to the ROD, these pits were to
be closed with a soil cap consisting of 6 inches sand, 18 inches
clay, and 6 inches topsoil to be graded and vegetated.

. The EPA has also taken a similar approach at a number of.
Superfund sites in Nashua, New Hampshire, and surrounding vicinity.

• Thirty-inch covers were installed at the Shady Lane, Pointer,
Bursey, Matarazzo, Ridge Avenue, Lowell Road, Niquette Drive,
Russell Avenue, and South Bank asbestos sites. The covers were
applied in accordance with the U. S. Army Corps of Engineers
specifications which include an application of geotextile fabric
if slopes were encountered, then bank-run gravel, then pea
gravel (if the bank-run gravel was too coarse), then topsoil.
Erosion control devices such as concrete runoff pans, drainage
ditches lined with bank-run or larger stone and vegetation
acclimated to the area also were installed. If slopes were
steep, gabion walls were erected to prevent sloughing of cover
materials applied. The state of New Hampshire cover specifi-
cations differed in the depth of the cover; a 24-inch cover was
deemed acceptable to the State. The 30-inch cover applied by
the Corps of Engineers on the past actions might be increased
to a 36-inch cover, so it is evident that there is some differ-
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ence of opinion regarding the proper depth of the cover. As a
point of reference, the Corps of Engineers unofficially designated
a 50-year life expectancy on the 30-inch cover when the cover

/--\ is applied over surface-exposed asbestos. The National Emission
J Standards for Hazardous Air Pollutants (NESKAP) requirements

include a six-inch cover with vegetation as provision of ade-
quate protection to public health and the environment.

This thickness will be designed to ensure that the frost
layer does not enter the waste materials more than 10 times per
century.

By providing soil for this site, the amount of times that
the frost layer reaches the waste materials is minimized. There-
fore, the effects of freeze/thaw weathering are addressed. The
geotextile fabric also serves to reduce freeze/thaw weathering
effects by adding to the stability of the piles and cap system,

The sides of the Locust St. Piles has a soil cover that
averages 12 to 18 inches thick. This material was placed as
part of the 1984 Emergency Action at this site. This cover
thickness meets NESHAP requirements; however, it is not as
thick as the cap proposed for the top of the piles, This is
because it is anticipated that the flatter top of the piles
would be more susceptible to moisture and frost penetration.
Additional soil is not proposed to be placed on the side alopea
to attain a desired thickness as part of the alternative because
a wellestablished vegetative cover already has been noted to
exist on the great majority of the slopes on both piles currently,

""") and no adverse affects from freeze-thaw effects have been apparent
'-^ in the nearly four years since these soils have been in place.

Remedial action repair of the exposed side slope areas under
this alternative would include placement of cut-to-fit and
staked-in-place sections of geotextile fabric soil fill of
comparable thickness to the existing cover on the side slopes
(crown-vetch, since it has already proved successful to date at
this site).

In general, the crests would be graded with fill prior to
cap placement as to achieve a center-line crown and drain to
the edges of the tops of slopes where drainage channels and
corrugated metal flumes, combined with rip-rap would carry
flows of the toes of the slopes and offsite through/or adjacent
to the existing lagoon area. In this way, concentrated flows
would be managed more effectively than by allowing the runoff
to flow over the side slopes in a random manner (which would
increase long-term erosion potential). A result of this action
would be that the center of the pile tops would actually have
more the depth of the soil cap. For the lagoon and settling
basin remediation, sediments would have to be scraped or exca-
vated from the sidewalls and deposited toward the center of
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the depression. This action is performed BO that asbestos-
containing materials do not remain near ground surface. The
geotextile fabric placed over the sediments would prohibit upward
migration of asbestos fibers and dispersion into the air before

•^1 backfilling. The additional clean compacted soil backfill
-' would also prohibit migration. This soil may be as thick aa 10

to 15 feet in order to bring the lagoon area back up to original
grade as to promote positive drainage.

As previously noted, the water from the lagoon and settling
basins must be treated prior to discharge on-site. This treat-
ment would consist of flocculation with the addition of lime,
sedimentation, and passage through a sand filter. If needed,
the water could also be sent through a microfilter.

Dust control and worker occupational safety measures (against
potential asbestos and physical hazards) are required during reme-
dial activities as part of this alternative, however, to a
lesser degree than with alternatives involving substantial
intrusion into the piles.

Overall, this alternative appears to be the most technically teas
option to prevent future release of asbestos from the site, aa well as
minimizing potential for direct contact and inhalation exposures to
asbestos during remediation.

2. Institutional Considerations

Several institutional considerations are associated with
/~. the onsite closure alternative. In some cases, permits may not
) be required for on-site remedial technologies (Section 121(e)

of CERCLA, 42 U.S.C. Section 9621(e) and 40 C.F.R. Section
300.68(a)(3)). However, all of the processes associated with
cap installation and water treatment must comply with the fol-
lowing action-specific ARARs and consider guidelines, as detailed
below;

ARAR - An erosion and Sedimentation Control Permit from the
PADER Bureau of Water Quality Management and/or the
USDA Soil Conservation Service is not required for
sites under 25 acres in size. However, the Montgomery
County Conservation District requires that a soil erosion
control plan be written and implemented for construction
activities. This plan must be available for review on-
site.

ARAR - A Floodplain/Stream Encroachment Permit is required
by the PADER Bureau of Dams and Waterways for construc-
tion or alteration of permanent fill/structures along
or in the channel or floodway of any stream. This
regulation is directly applicable to the installation
of gabiona or rip-rap along the Locust Street Pile.
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ARAR - A Discharge Permit from the PADER Division of Water
Quality Management must be applied for and tha
expected pollutant levels identified if tha potential
exists for asbestos to be present in any discharge to
surface water.

..' GUIDE- - The OSHA standard of 0.2 fibers/cc for asbestos would
LINE be used as a guideline for determining appropriate

safety practices. It is anticipated that during
intrusive activities into the asbestos-containing
material, Level C protection equipment will, as
defined by U.S. EPA Interim Standard Operating Safety
Guidance (January, 1983), be used.

GUIDE- - Air sampling during construction activities that
LINE include disturbance of the fibrous material would

be required under OSHA to monitor occupational
exposure,

GUIDE- - 40 C.F.R. Section 264, Subpart N -
LINE A multi-layered cap generally conforms to the RCRA

technology guidelines, which recommend a three-layered
system consisting of an upper vegetative layer,
underlain by a drainage layer over a low permeability
layer. The cap functions by diverting infiltrating
liquids from the vegetative layer through the drainage
layer and away from the underlying waste materials.
The primary function of a RCRA cap is to control
infiltration and leachate from the waste material that
may contaminate underlying groundwater. A multi-

>~ layered cap is typically used for hazardous waste
_) site closures, which this site is not (based on the

RI data collected).

Accordingly, the design of the cap, need not be in accor-
dance with RCRA regulations to be protective. The purpose of a
multi-layered cap on an asbestos site is to prevent re-emergence
of the waste on the surface of the site through the processes
of wind and water erosion, freeze/thaw cycles, site use, etc.
In addition, it is desirable to maintain some moisture content
in the fibrous material to control airborne releases of asbestos
in the event of localized re-exposure. Therefore, it is protec-
tive to use innovative cap designs at this site consisting of
semipermeable materials.
ARAR - Pennsylvania Municipal Waste Regulations state that

the final alopes of a landfill cover may not exceed a
grade of 33 percent (25 PA 275.234). The side slopes
of the Ambler Asbestos Piles exceed this 33 percent
grade requirement in most locations. Alternative 4 does
not provide for modification of the slopes, therefore,
this ARAR will not be attained. Section 121(d)(4) of
CERCLA, 42 U.S.C. Section 9621(4)(1), identifies
several circumstances under which certain ARARs may be
waived. Two of the permissable circumstances are listed

O
AROOI806



-64-

below with an explanation of how they may apply to the
Ambler Asbestod Piles site and Alternative 4 of this ROD.

- Compliance with this ARAR will result in a greater
risk to human health and the environment; thaj
Alternative options (See Section 121(dU4> (B).
In order to achieve a side slope that does not
exceed a 33 percent grade for the waste piles,
extensive regrading would be required if the toes
of the piles were to remain in their present
position. This would mean cutting into the
asbestos waste and exposing the asbestos calcium/
magnesium carbonate contaminants below. Such
action would pose a serious risk to human health
and the environment because asbestos fibers would
likely become airborn from the disruption, The
calcium/manganese carbonate compounds would also
have to be stabilized so that they could support
a cover system,

- Compliance with this ARAR is technically
impracticable from an engineering perspective
See Section 121(d)(4)(Cl. Constructability would
be a major concern. Some of the side slopes
could be flattened to close to 33 percent by
holding the top of slope constant and placing
soil on all sides of both slopes. This could not
be done around the piles' sides, however, without
encroaching on existing structures, the
Wissahickon Creek, a portion of Locust Street,•
the Sewer Authority collection system, and
potentially, the railway tracks.

3. Public Health and Environmental Issues

It appears that Alternative 4 can address the remedial
objectives, site environmental issues, and contaminant migration
pathways identified in this ROD. Capping the Piles, backfilling
the lagoon, and backfilling the settling basins can minimize,
to the greatest the threat to the environment and public health
from the contained asbestos fibers as long as the final caps
are maintained. The following public health and environmental
issues are associated with the On-Site Closure Alternative:

- Under this alternative, the asbestos-contaminated
material at the Ambler Asbestos Piles site would be
covered with geotextile and soil (waste piles,
lagoon, and settling basins), This action can be
expected to result in significant long-term reduction
of potential public health risks and environmental
impacts resulting from direct contact and migration
of asbestos fibers via sediment, surface water, and
air transport mechanisms, while minimizing major
risks to construction workers that are likely with

") other alternatives.
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- Proper grading, installation, and post-closure inspec-
-~v tion can allow the cover to remain as an adequate
J barrier between fibrous material and the. ground sur-

face.
- A low possibility exists for short-term public health

risks due to the limited disturbance of the asbestos
materials that would occur during cap placement or
during backfilling the lagoon and settling basins.
However, limited airborne release of asbestos fibers
to some degree may result from such actions. The
risk to public health would be minimized by implement-
ing an air monitoring program during on-site activi-
ties and by using erosion and dust control measures.

- Long-term maintenance and periodic Inspections of
the site to provide cap integrity and effective site
security would need be established. A contingency
plan would also need to be developed in the event
that catastrophic cap failure occurs, thereby posing
a threat to public health and the environment (indi-
cated via the geotechnical analysis as an unlikely
event as long as no major changes in external load-
ings are or internal pile conditions occur).

- Future land use in the lagoon and waste pile area
must be restricted to surficial activities and

~~\ then, only by authorized personnel,
C. COST ANALYSIS

The capital cost of Alternative 4 is estimated at
$5,135,000, as presented in Appendix A, Table 14, Operating
and maintenance costs, including posttreatment monitoring and
maintenance, are provided in Appendix A, Table 15. Since the.
asbestos is left essentially in place in a secure environment,
costs have been allocated for air and surface water monitoring
activities for a period of five years after initial remedial
actions. Long term visual inspections and maintenance would
continue for a total period of 30 years. The monitoring would
serve to ensure cap integrity and to detect an asbestos migration
from the contained areas. Under Section 121 of CERCLA, 42 U.S.C.
Section 9621, an evaluation of the remedial action undertaken
at each NPL site la required to confirm or disconfirm effective-
ness of the actiona to that date.



- 66 -

SELECTED ALTERNATIVE

~ Section 121 of CERCLA establishes cleanup standards for the
) site remediation and articulates a preference for remedial

actions in which treatment permanently and significantly reduces
the volume, toxicity, or mobility of site contaminants. The
provision notes that off-site transport and disposal of hazardous
substances without such treatment is least favored where practi-
cable treatment technologies are available. The statute mandates
selection of a remedial action "that is protective of human
health and the environment, that is cost effective, and that
utilizes permanent solutions and alternative treatment technol-
ogies or resource recovery techniques to the maximum extent
practicable."

EPA has reviewed and considered these statutory provisions
and the regulations contained in the National Contingency Plan,
40 C.F.R. section 300, in light of the conditions present at
the Ambler Asbestos Site and concludes that Alternative 4 is
the most consistent with these requirements. This remediation
alternative offers thu best combination of effectiveness,
implementability, and cost efficiency and involves the use of
what can be considered the only currently feasible remedy under
CERCLA for asbestos. This alternative meets all applicable or
relevant and appropriate requirements or a waiver is justified.
The Section on "Evaluation of Alternative 4" describes in detail
how ARARs are met or how the waiver is justified. That section
further details how the requirements of Section 121 of CERCLA,
42 U.S.C. Section 9621, are met. The proposed cover design ia
consistent with other EPA and state agency designs that have
been proposed and/or approved.

considering cost, the No Action Alternative (Alternative 1)
is the least expensive altarnative. However, it does not include
treatment, removal, or immobilization of contaminated surface
water, sediment or materials in the piles. It meets none of
the CERCLA Section 121 objectives to reduce volume, mobility,
or toxicity of the waste, and does not meet the remedial action
objectives.

Alternatives 2 and 3 (Off-Site Disposal and On-Site Vitri-
fication Solicitation/Stabilization) are extremely costly to
implement, with Alternative 3 being the most expensive of all
four alternatives.

Alternative 4, On-Site Closure, presents a potential solu-
tion to future exposures to contaminants at a much lower coat
than Alternatives 2 or 3, although as previously mentioned,
some longterm ARARs may be completely met.

0
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Because this remedy will result in hazardous substances
remaining on-site, five year reviews, aa specific by CERCLA
Section 121(c), 42 U.S.C. Section 9621(c), would be required
for the remedy, despite the full containment of contamination.
As discussed earlier, inspections will be conducted bi-annually
for the first five years after the initiation of remedial
action and yearly thereafter.

A summary of the comparison of remedial action alternatives
is presented in Appendix A, Table 16.

8TATDTORY DETERMINATIONS

1. Protection of Human Health and the Environment

The selected remedy will contain the asbestos contami-
nation at the site, which will ensure adequate protection of
human health and the environment.

2. Attainment of ARARs

The selected remedy will effectively attain the applicable
or relevant and appropriate requirements, where practicable, as
set forth in the ARARs section of this ROD.

3. Cost-effectiveneaa

The selected remedy provides overall effectiveness commen-
surate to its costs such that it represents a reasonable value
for the money.

4. Utilization of permanent solutions employing alternative
technologies to the maximum extant practicable

The selected alternative is currently the most appropriate
solution for this operable unit and represents the maximum
extent to which permanent solutions and treatment can be prac-
ticably utilized.

5. Preference for treatment as a principal element

The preference is cannot be satisfied since treatment of
the principal waste, asbestos, is not practicable. However,
the proposed alternative reduces the toxicity, mobility or
volume aa a principle element (emphasis added) and also
utilizes permanent solutions and alternative treatment
technologies to the maximum extent practicable.

O
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Tablt 8

Citinata of Capital Coiti (or Altarnativa It
No Action

I tarn

i

2

3

4

5

6

7

a
9

Daicriptlon Quantity

Ctncini) to aneloia litt, 9,000 Ho (t
initallad

Warning ilgna (0

Fanca gataa with loeka 4

Subtotal

Moblliiatlon/danoblliiation,
conitruetion min«g«mtnt, litt
itrvicn (20%)

Tachnoloyy Impltnantatloni
dtiigoi. plaoi, iptcificationi,
r«9ulatory approvala, loiuraaca,
bonda, and parmiti (20\)

Ovarhaad aad profit (10%)

Coatingtner (15%)

Total (roundad)

Unit Total
Coat Coit
(1) (1)

15/ft 90,000

100 aa too

1,000 aa 4.ooa

100,000

20,000

20,000

10,000

18. OOP

1(5,000

O
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',' . ; Ttbla 9

Eatinata at Optrating and Haintananca Coita (or
i _ Altarnativa Ii No Action
I.'" ''̂/

0

I tarn

1

2

3

4

5

8

Daacription

Long-tint monitoring

• Annual analyiaa (or aibaatoi
(including data, validation)

- Air
- Hatar

• Labort ismpling

• Labori lita inipaction

a Labor) raport

a tipanaaa

fanct maUtananca

Subtotal

Admlniatrativ* (15\)

Contingancr (11%)

Annual- total (roundad)

Unit Total
Coit Coat/yr

Quantity (t) (I)

8 500/iampla
4 500/ianplt

120 hra 40/hr

20 hri 40/hr

80 hra 50/hr

Lump IUM

Lump IIM

4,000
2,000

4,600

800

1,000

400

1.000

18,000

2,700

2,700

23,400

Notai Annual coat/yaar raqulrad (or 30-yaar parlod altar ranadlal
action.

•o
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; Tabla 10

U Eitinata of Capital Coita (or Altarnativa 2i
Off-Site Dlipoial

Unit Total
Coat Coat

ttm Diacrlption Quantity (I) (I)

1, Sita preparation (roadt,
itigiog araai, atc.) Lwp iw 100,000

2. Lagoon watar traatnaat (includaa
(locculation, aadinantatioa,
filtration uaiti, raatal,
oparatioo, aad labor) 1,9 •illlon gala Lu-a aw 240,000

3, Traatability atudy for turfact
vatar ramadlatioa L«p aw SO, 000

4, Surf pea vatar dlvariion/
intarcaptioa ditchai 5,000 lia ft 10/lln ft 50,000

S. troiion/iadinantatioa
control ayat«a

'-' a Silt fancai, ate. Luap iw 10,000
a SadiMBtatioa baiiaa (a) Lt-f aw 250,000

8. Haaltb aad aafaty
air Mnitoriag afilgaMnt 1,000 day* 250/day 500,000

7. Subtotal ' 1,140,000

I. Kobillaatloa/dcMbUliitloa, .
coMtiMtiea MMgaaaat, alta
larvlCM <a>%) 310,000

9, TaekMlaty laflaMitatieai
daalfM, flaia, apaelfica-
tloaa, rag«lat«nr tffcwali,
loauriact, baaoi, u4 paraita
(10%) ( 124,000

*""»n i ,lU.._Caatln«tacr (10\)_ . , _ _ 171*000,.

O
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Tabla U

Estimate of Operating and Maintenance Coata for Alternative 2i
Off-Site Olipoial

Item Daicription Ouaatiuy

1, Fiald inipactloni, monitoring,
raporting during remedial
aganciaa (aganciaa and borough) 7 yaari

2. Excavation

e Locuat Straat pila 815,000 cu yda
• Plant plla 840,000 eu yda
a Lagoon and tattling bailna 4,500 eu yda

1. Soil analyiai for claaaup
varifleation 1,000 taata

4. lackflll aacavatad lagoon,
aattliog baaina, aad pllai
with elaan aoila 175,000 eu yda

-̂/ 5. lagging/ ipacial loading of
aabtatoa waitei bafora off-
aite tranaport, truck
decontamination, ate. 833,500 cu yda

5.b Dawatarlng/itabillaatioa
of Ca/Hg carbonata waataa
bafora tranaport. Stockplla,
atablliia with 10V CUD addition,
Miiing, truck decontamination,
ate. 428,000 eu yda

8. Traniportatio- of Mbeitoi-
contaninatad aatarlila

e Locuat street tile 815,000 cu yd*
e riant pila 840,000
a Lagoon and aattliag

baaina (fro* tattling
: : and filtering watar

only) 4,500 eu yda

Unit
Coat
(f)

40,000/yr

,

20/eu yd
20/cu yd
10/cu yd

750/taat

10.50 eu yd

5.00/cu yd

15/cu yd

15/cu yd
15/cu yd

15/cu yd

Total
Coat/yr
(!)•

40,000

1,757,000
1,128,800

8,400

107,000

282,500

595,400

912,900

1,117.900
1,171,400

9,800

P
AROOI8U



Table U
(continued)

•-/ Unit Total
Coat Coit/yr

Item Deicription Quantity (|) (S)*

7, Dltpocal of aabaitot-
concaninatad materiala

a Locuit Street pile 815,000 cu yda 75/cu yd 6,589,100
a Plant pile 640,000 cu yda 75/cu yd 6,157,100
a Lagoon and tattling batint 4,500 yda 75/cu yd 48,200

t, Dutt control (watting) 17,100

9. Regrade/revegetata (hydroaeed)

a Locutt Street pile area 450,000 eq ft 0.10/aq ft 8,400
a Plant pile area 400,000 tq ft 0,10/aq ft 5,700
a Lagoon and aattllng baaln

area 85,000 tq ft 0.10/aq (t 1,200

10, Air and lurCace water monitoring
during on-tite activitiea

a Labor, laboratory analyaea,
--N and reporting Lurp aun 285,700

11, Poat-reMediatlon aetioa
monitoring 5 yaara 2,000/yr •*

12. Subtotal

Yaara 1 through 7 21,010,000
Yaara I through 11 "' 1,000

11. Adainlitratlve (11%)

Yanra I t-ranoa T 1,101,000
Yeats • Uuooga 11 100

14. CoatlaauBj (11%) 9,505,000
500

15. Total (rounded)

Yaari 1 through 7 10,111,000
Yaari I through 11 1,100

•lated on aaiwptioa that reewdlal activitlea will take 7 ye*" to complete.

fiJO '" ' ' • 9 ' •
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Table 12

Estimate of Capital Cotta (or Alternative Ii
On-Site Solidification/Vitrification

Item

1.

2.

3,

4,

5.

6.

7.

8.

'J.

10,

11.

Datcrlption Quantity

Site preparation (roada, ttaging
areat, etc,)

Conttruction of electrical
i limitation

Vitrification furnace aad
equipment (5 tona/hr)

Inatallation of vitrification
furnace aad equipment

Purehaae of tolidificatlon plant
(100 toua/hr)

Inatallation of tolidifieation
plant

Conatruetion of a atorage area
tor unbeatable debria

Hater treatment unit (ineludea 1.9 million
floeeulatloa, ladiMntatioa, gala
filtration)

Treatability ttudy for aurfaee
water remediation

Treatahility ttudy for tolldlfi-
eation of CaCOj compounda

Traatablllty ttudy for vitrifi-
cation of aabaatoa material!

Unit
Cott
(1)

Lump Him

Lump turn
•

Lump tw

Lump tw

Lwp tw

Lwp tw

Lwp tw

Lw tw

Lwp tw

Lwp tw

Lwp tw

Total
Coat
(1)

200,000

250,000

2,200,000

5,500,000

1,100,000

2,200,000

50,000

240,000

50,000

50,000

50,000

•Coatt ara groaa eatiamtat only) vendor(t) unwilling/unable to lupply
detailed information at the preaent time.

O
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Table 12
_ (continued)
vjX '

Unit Total
Coat Cott

Item Detcriptioa Quantity (I) (I)

12. Pilot plant for vitrification Lwp aw 1,000,000*
proceit (ineludta temporary
electrical hookup)

13, Shredding of overilted material* 128,000 cu 50,000 50,000
(attume 1% of pile contenti) ydt

14. Setup (or tolldlflcatlon/ Lwp aw 500,000
itabllitation operation at
on-alta location(t)

15. Surface water diveralon/ 5,000 lin ft 10/1in 50,000
interception dltchee ft

18, Erotion/iedlmentation control
ayttem

Oa Silt fencet, ete. Lwp tw 50,000
a Sedimentation bailn(a) (2) Lwp aw 250,000

17. Oablont (or tocuet Street pile, 500 lin ft 200/lin 100,000
inatallad ft

18, Health and ia(ety. equipment/ 10,000 daya 250/day 2,500,000
air monitoring equipment

19. rencet (inttalled) 7,500 lin ft 19 111,000

20. naming tigna 75 100 ta 7,500

21. fence gate* and locka 8 1,000 e* 6,000

22. On-aita aJipoiaJ of treated 1,000,000 20/eu yd 20,000,000
wattea eu yda

»Cottt ara gron eitimitaa only; vaador(a) unwilling/unable to tupply
detailed information at tha preteat tine.

O
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Table 12.
(continued)

Unit Total
Coet Coat

Item Detcriptlon Quantity (I) (S)

23, Off-iito dlipotal of treated 280,000 75/cu yd 19,500,000
waatea cu yda

24, Subtotal 55,517,000

25, Hobllliatlon/demobllltation, 12,214,000
conttruetion management, aite
tervicet (22 %)

26, Technology implement at ion I 12,214,000
detignt, plena, iperiifieatloni,
regulatory approval!, iaturance,
bondt, penaita (22%)

27, Overhead and profit (10%) 5,552,000

Iil! ^ 21, Contingency (25%) 11,179,000

29. Total (rounded) 99,178,000

•Cottt are groai aitimatei only) vendor(a) unwilling/unable to aupply
detailed information at tha pretent time.
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Table 13

f^\ Catlmata of Operating and Maintenance Cottt for Alternative li
-/ On-Site Solidification/Vitrification

Unit Total
Coat Cott/yr1

Item Detcriptlon Quantity (I) (t)

1. Health and tafety equipment
(eipendablet) 10,000 daye 750/day 125,000

2, Shr«,ddlng of overtlitd materlali
(iiiuma 0,5% of pile volumee) 6,300 20/cu yd 6,000

3. Solidification of CaCOj
compoundi (include! labor) 426,00 cu yda 100/cu yd 2,130,000

4, Vitrification of aabeatoa
material! proceatlag cottt
(includea labor)2 1,042,000 ton* 160/toa 8,lit,000

5, Eicavation/haullng to on-lit* 1,280,000 eu yd! 20/cu yd 1,260,000
vitrification unit

06, Soil aaalyaai tor cleanup
verification 1,000 tamplae 750/iampla 38,000

7. Backfill eacavated
lagoon and tattling batint
and pllei with clean loil 175,000 eu ydi 10.50/eu yd 92,000

8. Placement of vitrified aad
aolldifiad product back ia
pile araaa 879,000 cu yda 4.65/cu yd 204,000

9. Backfill clean aoil over the
vitrified aad tolidlfled
product pile* ' 70,000 en yda 10.50/cu yd 17,000

10. Off-iita diincial of material*
that caaaot b« backfilled
on-lit*1 (iaclude* traaeporta-
tioa) 176,000 cu yd* 90/eu yd 1,192,000

l|ai*d on aetumption that remedial actlvltlat will take 20 yeara to complete.
•Include! electrical coat of 1,000 ka-bra/toa of procaeeed material at I0.07/
kw-hr (malntenuc* eoiti an not wall defined do* to laek of vendor Informa-
tion.
]Aitum* 10 percent mutt be dlipoied of off-lit*.

O
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i Table 13
(continued)

Item Detcrlption Quantity

11. Rigrade/revagotate (hydrotaad)

a Locuat Street pile area 450,000 aq (t

a Plant pile area 400,000 tq ft

a Lagoon and tattling
h»ln >»• IS. 000 >q tt

a Total 935,000

12. Air aad turftc* water
monitoring during
actlvitiet

a Laboratory aaalyaaa
and reporting

11. Subtotal

14. Admlnlitrative (15%)

15. Contingency (25%)

18. Total (rounded)

t

/.

•

.

Unit Total
Coat Cott/yr1
(1) (S)

0.10/aq ft

0.10/aq ft

0.1B/iq tt

0.10/iq ft 5,000

Lwp IW 400,000

14,325,000

2,149,000

1,511,000

20,055,000

.
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Table 14

Eitlmate of Capital Cottt (or Alternative 4)
On-Site Cloture

1, Sit* preparation (roada
ttorage areat, etc,)

2, Hater treatment unit (Ineludet Lump ew
2,000,000 gal (loeculatlon,
tedlmentatlon, filtration)

1, Troitabillty atudy for turfaee Lump aw Lwp tw 50,000
water remediation

4, Surface water divaralon 8,500 10/lln ft 65,000
dltchet

5, Erotion/iidlnentitlon control
tyttam
a Silt fencee, rip rip,(luMt, etc, Lump iw — 100,000

a Sedimentation buia(i) 2 250,000

6, Qradiag of pilaa to erect* 7,500 cu yda 15/cu yda 112,500
crown tor poaitlve drainage
(include! toil purcbut)

7. Qeoteitllo (inttilled)
a Locuit Street pile 162,000 tq ft 0,11/tq ft 29,160
a Hut til* 191,000 tq ft O.ll/tq ft 15,640
• Lagoon aad tattling bitini 40,500 tq ft 0.25/iq ft 10,121

6. lickflll for lagoon aad 17,100 cu ydi 15/cu yd 261,100
lattliag bitina (low permea-
bility toilt with high
completive effort)i gride for
poiltivi drainage

o •
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Table 14
(continued)

Unit Total
Coat Cott

Item Description Quantity (I) (f)

9. Soil cover (inatalled)

a Low-eroeion aoilt (30 in)

- Locuat Street pile 15,000 cu yda 15,00/cu yda 225,000
- Plant pile 16,100 cu yda 15,00/cu yda 274,500

a Topaoll (6 In)

- Loeuat Street pile 1,000 cu yda 17.50/cu yd* 52,500
- Plant pile 1,700 cu ydt 17.50/cu yd! 64,750
- Ligoon aad tattling bailni 11,00 cu yd* 17.50/cu ydi 26,210

a Hydroieod

- Locuit Street pile 11,000 aq yd 1.00/iq yd 11,000
- Plant pile 22,000 aq yd 1,00/iq yd 22,000
- Lagoon and tattling bitint 4,500 aq yd 1,00/aq yd 4,500

10. Repair erotlon on pile ilde
ilopei

a Low-erotlon tolll 2,750 cu yd! 15/cu ydi 98,250

a Topioll 1,200 eu ydi 35/cu ydi 42,000

a Eroiion-coatrol netting' 2,000 iq yd 5.00/eq yd 10,000
(including ioitallatloa)

11. Tree/ihrab removal (include! Lump t\m — 110,000
lmpr*faat*d gootentile
treit-emt)

O
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Table U
(continued)

Item

12,

13.

14.

15.

16.

17.

11.

19.

20.

21.

Detcriptlon Quantity

Oabiont (or Locuat Strut
pile (inttilled)

Side tlope Buttreiiti/
Reinforcement*

rencet (Inttalled)
8 (eet till with barbed
wire 0,000 lia (t

Warning tlgnt 60

Oitet with locka 4

Conttruct earthen barm
6 in, high) along Loeutt
Strict and hydroaeed

Air aad lurfaca water
monitoring during
remedial activitiea

a Labor, laboratory
aaalyaa* and reporting

Health aad nfity equipment/
air monitoring equipment 200 dayt

Subtotal

Mobilliatloa/demcbllliatioa,
conetructitt manageMat, ilte
aervieea (21%)

Unit Total
Colt Cott
(t) (I)

Lump tw 200,000

Lump tw 250,000

15.00/ft 90,000

100 ll 6,000

1,000 4,000

Lwp tw 20,000

Lwp iw 200,000

150/diy 10,000

• 2,911,671

811,110

*Aiiw*i remedial deelga geotecbnical aaalyala work indicate* alopet
eeeentlal etabla in the future with new toil cap aad coaetructloa load*,
eicept local areia.

o
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Tibia 14
i. (continued)

f& •
Unit Total
Coat Coat

Item Detcrlptlon Quantity (I) (I)

22, Technology implementation)
detlgnt, plane, ipecldca-
tlont, regulatory approval!,
iniurance, bondt, permlti
(25%) 746,620

21, Contingency (25%) 746,620

24. Total (rounded) 5,115,000

AROO
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